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ABSTRACT 

The predominant focus of the 24 Outdoor Biolcqy 
Instructional Strategies (OBIS) Trial Edition Set III ac^-ivitier is 
cn aniiral behavior, and the adaptations and diversity of toth pl^.nts 
and animals* Niqht time ac-*- i vi^ ies , qarres, inve s t iaa tic n , 
Gxperimentaticn, and craf-^.s are used to 9tudv ants, birds, clams, 
water snails, water striders^ spiders, lizards, pillbugs, sow bugs, 
jays, and plants. The holding a^aptcitions of water organisms, 
response of animals "^c varying light conditions, stalking, feed 
preferences, and pigmenta-^icn are also investigated. The activities, 
organized in 2U separate, water-resistant folios, include 
introduction, preparation, materials, actions, follow up, and related 
activities* There are 3 additional folios. An "OEIS Tcol Box^' 
provides information for construction and use cf simple equipment, 
such as a clam hoop, lizard riq, night shine flashlight, and sve^p 
net, and explains game variations and craft methods. There is an 
order form for hard-to- locate materials. A "Survival Xit" for leaders 
certains sample combinations of activitias from Sets I, II, and III 
to organize concept packages and skill units, as well as ties on 
safety, conservation, and site selection. "What is OBIS?" explains 
some major bioloqical ai.d en vironinertal concepts embraced by the 
activities. (SE) 
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Equipment Card 

AQUATIC OBSERVATION AIDS 




Bug Boxes 

A bug bcx is a small, clear elastic box with a 
magnifying lens for a iid. To use th^: bug box, 
place an object or organisnn in the box and 
replace the lid to magnify the contents. When 
exposed to direct sunlight a closed bug box heats 
up rapidly, so release organisms promptly after 
observing them. The lid can also be used 
separately i\s a magnifying lens. 




Dip Nets 

Nets can either be made or bought. Aquarium 
nets work fine. You may want to extend the 
reach of an aquarium net by attaching a dowel, a 
stick, or a similar extension to the handle. A 
gradual, gentle bcoop of the net is usually more 
iiuccessful and less damaging to orgruiisms than a 
suaden, violent scoo 'ng motion. To prevent eye 
accidents, ask thar the nets never be raised above 
shoulder level. 




Observation Chan^bers 

Any container that will hold water can serve as an 
observation chamber. Containers with 
light-colored bottoms are best for easy viewing of 
organisms that have been added. Half-gallon milk 
cartons can be made into deluxe observation 
chambers. To make one. staple the pouring spout 
closed and cut out the carton wall on the same 
side as the stapled pouring spout. 




To nv.ke a hingeu-top observation chamber, just 
cut along three sides (two short and one long) of 
the carton wall on the same side as the stapled 
spout. 
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Transferring critters to observation 
chambers. When using a net to transfer critters, 
first swish the net through the water without 
releasing the organisms. (You can use the pond 
or stream you are investigating.) The rinsing 
removes any sediment you may have netted. Fill 
your observatioi; chamber about one-third full of 
water. Hold the net hoop over the container, 



Spoons and Clear Plastic Cups 

Spoons and cups are useful for transporting tinw 
organisms and observing them at a close rang*.. 





turn the net inside out, and dip the not hay iiit<» 
the water in the container. 




This will release netted organisms into the 
container. 



Simply dip up tiny organisms with a spoon or cup 
and place the organisms in a container partially 
filled with clear water. Turkey basters (giant 





dropper type) are also useful for sucking up tiny 
organisms and transferring them to other 
containers. 



Note: Certain hard-to-get materials are available 
[urn the Lawrence Hall of Science. See the order 
form in the OBIS Toolbox folio. 
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Can Fishing 
Equipment Card 
CAN GRABBER 




ERIC 



MATERIALS: 

1 wire coat hanger 

1 pole (a broom handle or woodsn dowel one- 

to two-meters long) 
1 roll of masking tape or filament tape 
1 empty 12-ounce can 



TO MAKE A CAN GRABBER: 

1. Bend a coat hanger to form a circle 





2. Grab the hook with one hand, and the wire 
across from the hook with the other hiand. atid 
force the hook under the other side to form a 
giant pair of glasses. 





3. Twist the hook around the center wire t( 
secure the shape. 




4. Flatten out ' eyes" to form an "H" 





5. Bend flattened "eyes" miu arches that match 
the circular outline of a 12-ounce can lying on its 
side. 





b. Use the 12-ounce can to adjust the tension of 
the cun/ed arms so that they hold the can firmly 
when they are pushed onto the can. 




7. Straiyfiten out the liook and securely tape the 
wire- shank to the extension pole. 




3i 



TO USE THE CAN GRABBER: 

You have to push the Can Grabber down onto a 
can in order to "grab" the can. For this reason, 
the Can Grabbec works best from docks or boats 
or when wading. Once you have grabbed a can, 
keep the can in a horizontal position as you raise 
it or the can will slip out of the Grabber. The Can 
Grabber also works on bottles that have about 
the same diameter as the 12-ounce cans. 
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Clam Hooping 
Equipment Card 
CLAM HOOP 

PLUG METHOD 
MATERIALS 

1 piece of old garden hose, 3'/^ meters long 
1 small wooden plug 




old garden liose 




TAPING METHOD 
MATERIALS 

1 piece of old garden hose, 314 meters long plus 

6 to 8 centimeters extra for overlap 
o tape 



small wooden plug 




Tightly jam plug into both hose ends. 




Completed clam hoop 



Overlap the ends 3 to 4 centimeters. 





Then tightly wrap tape around the overlapped 
ends to secure the hoop. 
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Variation Game 
GAME RULES 




The best way to explain thR various game rules is 
to play each game with one child while the other 
kids watch you. Many kids are already familiar 
with some of these simple, two-p)€rson games. 
Feel free to change or adapt rules as you wish. In 
each game, the winner retains control of the 
resource card. The loser must challenge another 
monkey in order to get his or her own resources. 

The letters used in the game descriptions are 
C for Challenger and D for Defender. 



ROUND ONE 

Pulling Roots (Tug of War) 

1. C and D grab opposite ends of a knotted 
three-meter length of rope. 

2. The rope is centered over a mark on 
the grass. 

3. When both monkeys are ready, each tries to 
pull the other monkey over the mark. 

4. The winner has succeeded in pulling food 
out of the ground. The loser must search for 
food elsewhere. 

Jumping to Escape (Standing Broad Jump) 

1. C and D agree on a starting point and mark 
that point with a toothpick. 

2. D stands with his toes just touching one edge 
of the toothpick. 

. 3. C plays the attacking monkey and ro.'ars, 
causing D to leap as far as possible. Use a 
toothpick to mark where D's heels (or hands, 
if he falls backwards) ended up. 

4. The monkeys reverse roles. 

5. The monkey who jumped farthest escapes 
with the food (wins a toothpick). The other 

' monkey must challenge another monkey. 

Wrestling (Arm Wrestling) 

1. C and D lie on the grass with one elbow 
forward and resting on the ground. C and D 
grasp each other s forward hand. 

2. When both are ready, each tries to pin the 



other s arm back to the ground. 
3. The loser must challenge another monkey for 
food or starve. 



ROUND TWO 

Building a Siielter (Threading Bolts) 

1. C and D each take a bolt in one hand and 
three nuts in the other hand. 

2. When both Lve ready, they start threading all 
three nuts onto their bolts. The threading 
represents constructing a nest. 

3. The first to thread the nuts all the way to the 
bolt head has successfully constructed a nest. 
The loser is exposed to predators and rain. 

Swatting Mosquitoes (Palm Slap) 

In this game. D is a monkey and C is a 
mosquito. The youngsters alternate roles until one 
has won twice in the D role, i.e. until as a 
monkey one youngster has swatted two 
mosquitoes. The challenged party ha^ her choice 
of startir:g as a mbnkf.y or a mosquito. 

1. D stands with hands held forward, palms up. 

2. C faces D and holds her hands palms down 
just above D's palms. 

3. D wins if he is able to move his hands quick 
enough to slap the top of C's hand or hands 
(the mosquito) before C can pull her hands 
out of danger. 

4. C wins if she is able to pull her hands back 
out of danger before D slaps them. 

Catciiing Termites (Threading Needles) 

1. C and D take a needle card in one hand and 
a piece of thread in the other. 

2. When both are ready, they start trying to 
thread the needle, i.e. push a straw into the 
termites' nest entrance. 

3. The first to succeed sits back with a full 
stomach (wins). The loser goes hungry and 
must search elsewhere for food. 
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ROUND THREE 



Stare. Down 

1. Two monkeys face each other about one 
meter apart with eyes open. 

2. With heads held still and no swinging of 
hands, each monkey stares intently inio the 
others eyes, tells jokes, yells, growls, etc.. to 
get the other to blink. 

3. The monkey who goes longest without 
blinking wins this simple confrontation ever 
resources. The loser searches elsewhere for 
resourc-^s. 

Hand Game 

1. Monkeys face each other and count: "One. 
two. three." raising and lowering a hand at 
each count. 

2, On the count of three, each monkey makes 
either a rock (closed fist^ paper (open pal:..), 
or scissors (closed fist with forefinger ana 
middle finger held out and apart). Rock breaks 
(wins) scissors, scissors cut (wins) paper, paper 
covers (wins) rock. 

3, Replay ties, such as both monkeys gesturing 
rocks at the same time. 

4. Play until someone wins I-^a/o out of three tries. 

Palm Push 

1. Two kids face each other about 40 centimeters 
apart with their hands held c'reM high, palms 
forward, slightly wider than each person's 
shoulders. 

2. When both are ready, each tries to get the 
other to move his feet by: 

a. Hitting the other's palms (palms only) hard 
enough to knock him off halance or . . . 

b. Relaxing her arms (faking her opponent 
out) as he hits her palms, causing him to 
lose his balance. 



J 8 

Copyright® 1977 by, the Regents of tho University of Cahforn 



ERIC 



Hold It 

Equipment Card 
HOLD-IT TROUGH 




MATERIALS FOR ONE TROUGH: 

3 hedf-gallon milk cartons 
1 shaqD knife 



Carton #2 

Cut off the spout end and throw it away. Cut off 
one side and throw it away. Cut the bottom and 
flap it down. 



1 stapler* 

1 roll of waterproof tape (Mystic tape or 
duct tape)* 

*These materials can be shared among the teams. 

CONSTRUCTION OF THE TROUGH 

The trickiest part is cutting the cartons. (For safety 
reasons, the leader should cut the cartons.) 





Carton #3 

Cut off the spout end and throw it away. Cut 
out two windows and throw them away. Cut the 
lower half of the bottom out. Make sure the half 
vou cut is the one without tho windows. 



Carton #1 

With the spout side DOWN, cut two windows in 
the top, then cut the bottom loose so it flaps dowr^. 




Leave thL- -irdboard bridge. 




Cut off this part of the bottom. 

Ayain. loavc this bridge for strength. 



Assembling the Three Cartons 

Slip carton #2 part way into carton #1. (The 
edges of carton #1 ;:hou!d overlap with the edges 



ID 
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of carton #2 about two centimeters.) In the sanne 
way, slip carton #3 into carton #2. 

Staple sides where cartons overlap and securely 
tape bottom flaps down. 






// 




! 


n ■ 


n V 



There! You have a Hold-If Trough. 

USE OF THE TROUGH 

To use the trough, you will also need: 
1 aquarium net 
1 small plastic cup 

The trough is a too! to use in investigating the 
ability of various aqi'.atic organisms to withstand 
the force of cunrents. Here is how you use 
your trough: 

1. Capture some stream critters and put ihem in 
a cup. 

2. Install your trough in a shallow portion of 
stream. The cut-out bottom of Carton #3 should 
be upstream and the spout downstrj^am. The 
cunrent should run through your trough. 

3. Choose the bottom material you want and 
arrange it in the bottom of your trough. 

4. Put your net over the spout to catch any 
creatures that don't hold on. 

5. Dump your stream creatures into the trough 
near the end where water enters the troucih. 

6. Observe how. where, and the sp.^^ed at which 
different creatures grab hold. 

7. Vary the speed of the trough currents by trying 
the trough in different areas. 

8. Trough currents can be created artificially by 
dumping water just above the trough. 
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Pigment Puzzles 

Technique Card 

HOW TO MAKE A PIGMENT 

PRINT 




1. Fill the containers to the l-cnn level. Cover the 
cartons containing acetone with the plastic-wrap 
lids. 













f 



2. Transfer the plant pignnent to the filter paper 
strip. Place the sannple 1.5 cnn fronn the bottonn of 
the strip (on the horizontal pencil line). Roll the 
edge of the coin ever the sannple just hard 
enough to crush the plant sannple. Place a fresh 
part of the sannple under the coin and repeat the 
procedure in the same spot. Repeat three nnore 
times to transfer as much pigment as pcssiblt^. Let 
the color dry on the strip of paper. 




3. Tape the top edge of the strip to a pencil. You 
can tape three strips to one pencil. Carefully 
lower the paper into the liquid, making sure that 
the pigment mark stays above the liquid. After 




making necessary adjustments with the tape, rest 
the pencil in the carton notches. Remember, the 
pigment mark must not touch the liquid. 

The liquid will move up the paper, carn/ing the 
pigments with it. The different characteristics of 
the pigments will cause them to stop rising at 
different positions on the paper. Making a print 
takes about seven minutes. 

4. Each liquid will not work with all the pigments. 
When both liquids do work on the same pigment, 
they will move the pigment at different rates. In 
general, the acetone separates pigments in leaves, 
and the vinegar separates pigments in fruits and 
flower petals. You will find exceptions. Don't be 
disappointed by one failure: try the other liquid or 
another plant part. 

5. Tape an identifiable piece of the plant sample 
to the top of the paper strip so the pigment print 
and sample remain together. 



MAKING THE PIGMENT 
PUZZLES 

1. Cut the coffee filters into strips 1.5 cm by 10 
cm. 

2. Prepare fifteen strips for each team and ten to 
fifteen for the pigment puzzles. 

3. '^o eliminate confusion, place a marking pen 
drt at the top of half of the strips. Dotted strips 
will be used in acetone, all others in vinegar 



0 



4. Draw a horizontal pencil line 1.5 cm from the 
bottom of each strip. Plant pigments will be 
pressed onto the paper at this line. 



21 
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5. Collect five plant samples from your activity 
site. (A sample might be a stem, leaf, berry, or a 
single flower petal,) Collect diiferent parts of the 
same plant as well as samples from several 
different plants. Prepare pigment prints of these 
five samples using both acetone and vinegar {totpl 
of ten pigment prints in all). You might try more 
than five plant samples and select those five 
samples that give the most interesting prints. 

6. Prepare two pigment-puzzle boards, one 
labeled "acetone'' and one labeled ''vinegar." 





CMATCri) 



i 



T 'T 



0 



'y^ 




Tape the pigment prints in the same order to 
each of the da^a boards. Mark off a "no match' 
section on each board. 
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Leapin Lizards 
Equipment Card 
LIZARD RIG 




MATERIALS FOR ONE LIZARD RIG: 

1 thin pole (stick, cane, fishing rod, or twig IV2 to 

2 meters long) 
1 half-meter length of fine wire (#36 to #50)* or 

light fishing line (2 to 4 lb. test monofilament) 

* Available at most hardware stores. 



ASSEMBLING THE RIG 

Securely attach a half-meter length of light wire or 
fishing line to a fishing rod, bamboo pole, or 
other thin stick. 



Wire can be obtained from household electric 
cord. Cut off about a half-meter length and pull 
the wire bundles out of the rubber insulation. 
Carefully pull the strands apart to obtain 
individual wires. Wire is easy for kids to use 
because they can twist lures on and off easily. 
Lures have to be tied to fishing line. 



USING THE RIG 

Feeding behavior To explore feer ng behavior, 
twist likely lures onto the wire (or tie to fishing 
line) and carefully present the lure to a lizard. 




Encourage the group to try a variety of lures. 
After a few times the kids should learn that a 
quiet approach, tiny lure size, and lure movement 
are the keys to attracting lizards. 

Lizard-to-lizard interactions. To investigate 
interacdons, cut the wire or line so that about 30 
cm reniain. Tie a sliding noose on the free end 




of the wire or line. (See illustration. 



To noose a lizard, open the sliding noose until it 
is slightly larger than the lizard's head. Approach 
slowly until you can reach the lizard with the 
noose. Move the noose over the lizard's head, 
trien give a gentle upward jerk to capture the 
lizard. Quickly swing the captured lizard onto your 
forearm or thigh to support t^.e lizard. To tether 
your captured lizard, gently hold the lizard against 
your arm or leg with a flat open hand and then 
grasp the lizard behind the head with your thumb 
and first two fingers. (See illustration.) 




In this position a lizard can't bite. Loosen the 
noose and move it down until it is just in front of 
the rear legs and gently pull it snug to tether your 
lizard. 

Carry tethered lizards by letting them ding to a 
clothed part of your body (forearm, chest, etc.) as 
you walk about. 




When you locate a free lizard, gently swing the 
tethered lizard down near it. 



4C » 
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Pigment Puzzles 
Equipment Card 
MILK-CARTON CONTAINERS 




HOW TO MAKE MILK-CARTON 
CONTAINERS: 



Prepare two milk-carton containers for each team. 

L Cut off the top of the carton 12 cm from the 
base. Make a mark inside the carton 1 cm from 
the bottom. 



3, Cover the open top of one carton with clear 
plastic wrap, securing it with tape on the back. 
A small piece of tape on the front will serve as a 
latch. This cover will minimize the inhalation of 
fumes from the acetone. 





4. Label this carton "acetone" and the other 
''vinegar." 



2. Cut two small notches in the top edge near 
the back of the carton to hold the pencil. 
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Night Shine 

Equipment Card 

NIGHT SHINE FLASHLIGHT 




MATERIALS 



For each Night-Shine Flashlight you 
will need: 

1 waterproof flashlight (Sec THE 

WATERPROOF FLASHLIGHT section ) 

1 6- to 8-oz. sinker (Choose a weight heavy 
enough to sink the flashlight.) 

2 to 4 meters of braided fishing line (20 to 40 lb. 
test) or strong string 

1 strip of electrical tape 



HOW TO RIG THE FLASHLIGHT WITH 
LINE AND WEIGHT: 



3. When the sinker has been positioned properly, 
dry off the flashlight and tape the line in place to 
keep it from sliding. 



J 




1 








1 



1. Cut off a 30- to 40-cm piece of line. Tie the 
sinker to the middle of this piece. 




2. Wet the line to prestretch it. Then tie the line 
and sinker tightly around the flashlight. Position 
the sinker in such a way that the flashlight is 
horizontal when placed in the water. ''Skipper ' 
flashlights stay horizontal when the sinker is 
attached just behind the switch. (See THE 
WATERPROOF FLASHLIGHT section ) 





1 1 


















4. Tie the loose ends of the line together to make 
a loop so the rest of the line (safety line) can be 
attached. 




NIGHT SHINE TECHNIQUE 



Launching the light. Select a calm, accessible 
spot, preferably close to shore where the water "is 
shallow. Tie the long safety line to the flashlight, 
turn it on, and place it a few centimeters under the 
water. (In most cases this means the flashlight will 
be sitting on the bottom.) Secure the line to keep 
the flashlight from drifting away. 

Sampling the "light" water. With dip net in 
hand, closely observe the water that is illuminafed 
directly in front of the flashlight. Whenever an 
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animal enters the illunrjinated water, try to net it. 
Every thirty seconds or so sweep the net back and 
forth through the illuminated water even if no 
animals are spotted. After each series of swe^ips. 
turn the net inside out over the 'light'' container 
and dip the end of the net into the water in the 
container. 

Note: Animals will often be captur\3d ^hat vveren't 
obser>/ed beforehand. Kids, however, usually 
won't sweep their nets through the water unless 
they see something moving. Ask them to sample 
the illuminated water periodically even if they 
don't see any movement. 



THE WATERPROOF 
FLASHLIGHT 

Basically, you have two choices for a waterproof 
flashlight: 

1. A commercially available flashlight such as the 
Eveready "Skipper." 

2. A homemade waterproof flashlight (wrapped in 
two plastic bags). 

Homemade waterproof flashlights have several 
disadvantages. Waterproofing is time consuming 
and traps air so that more weight is required to 
sink the flashlight. The added layers of plastic also 
reduce the flashlight's brightness. If you can't 
obtain commercial waterproof flashlights, however, 
homemade ones will work adequately. 

WATERPROOFING A FLASHLIGFIT 

You will need: 

1 flashlight 

2 zip'lock bags (wide enough to hold the flashlight 
sideways) 

2 rubber bands 



HOW TO WATERPROOF: 



1. Place the flashlight in one bag and roll the bag 
around the flashlight to squeeze out the extra air. 
Then seal the bag. 




2. Place the bagged flashlight into the second 
zip-lock bag and repeat the rolling and Sealing 
procedure. 

3. Use rubb ^r bands at each end to keep the 
zip-lock bag from unrolling. 




4. Follow the same line and weight-rigging 
instructions outlined above. 



Silent Stalking 
Equipment Card 
OBIS MASK 
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MATERIALS 

1 mask (cut out from heavy paper) 
1 stapler 

• tape 

• cut rubber band or piece of elastic 

• doth for shield 

• pencil or sharp object for punching 
holes 

MAKING YOUR MASK 

1. Trace the mask outline below to / 



make a pattern. 



staple 



knotted elastic 





piece of tape to prevent mask from / 
tearing / 




/ 2. Cut a rr^ask out of a manilla folder. 



construction paper, or other card stock. 

3. Reinforce the elastic attachment 
area with a couple pieces of t^pe. 

4. After pulling the elastic through the 
holes, tie a knot at each end of the 
elastic. 

5. Staple the elastic to the mask as 
shown. 

6. Tape on a rloth shield across the 
front. 



hole for rubber band or elastic 



/ 



rubber band or elastic 
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Shake It! 

Equipment Card 
SHAKE-IT CONTAINER 




MATERIALS FOR ONE CONTAINER: 

1 small, flat box 

1 piece white paper (optional) 

1 plastic bag 

• tape 

CONSTRUCTION: 

Get some small, flat boxes and cut one end out 
One-ream standard 8V2" x 11" paper boxes are 
perfect. 



a 3" X 5" card. 




If the bottom is smooth and light colored, fine. If 
not. tape some white paper in the bottom. 
Now put the open end of the box a short 
distance into a plastic bag. Supermarket produce 
bags work well. 

Tape the bag in place on the bottom and sides of 
the box. 




That's it 



To use the Shake-It Container: 

Simply hold open part of the box under some 
foliage and shake the foliage vigorously. 

Things that fall into the box can be tipped 
immediately into the bag. Critters that hold on 
can be tapped or gently scraped into the bag with 




Returning the box to the level position puts a 
bend in the bag. preventing captured critters from 
escaping. In this ..jy. you can make many 
"shakes" and transfer the catches into the bag. 

To empty the bag. take it off the box and dump 
the contents. To reuse, retape the bag to the box. 

VIEW CHAMBER 

CONSTRUCTION OF VIEW CHAMBER: 

1. Get a box about 30-cm wide by 50-cm long. 

2. Cut box off at 20 cm. 




3. Tape a piece of plastic to one edge of box. 




4. Pull plastic over top to hold animals inside. 



ERIC 
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VoriGtion Game 
STORIES 

ROUND ONE 

The climate of the world you live in is similar to 
that of this area. Your source of food is roots of 
large shrubs, which you pull from the ground. 
While feeding, you must be alert for other 
■ monkeys that will try to take your food from you. 
If the monkey attacks you; you must jump quickly 
away to escape with your food. If you can't 
escape by jumping, you must wrestle to escape. 

Games: Pulling Roots, Jumping to Escape, 
Wrestling 

ROUND TWO 

The world is becoming tropical: wamner with a 
high rainfall. At night you must have a shelter to 
protect you from the. soaking rain. Increasing 
numbers of rain puddles are providing more 
homes for dlsease-canyinr mosquitoes. When a 
mosquito lands on you, you must quickly swat it 
or you can become infected with malaria. One of 
your favorite foods is the termite, which lives in a 
tall, sturdy nest. To catch termites you must find 
long blades of grass to poke into thfi nest's small 
passage ways. 

Games: Building a Shelter, Swatting 
Mosquitoes, Catching Termites 

ROUND THREE 

Your world has changed. Humans have buiit 
homes in the area you once lived in. Some of the 
resources you need to survive are now gone, 
covered by houses and roads, (Note to leader: To 
represent this loss, remove two resource cards 
from the lawn. You will now have two extra 
monkeys to challenge the ones in control of the 
resources.) You are now forced into greater 
competition with other monkeys for the few 
remaining resources. You first attempt to stare 
down your opponent by looking ferocious. If that 
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doesn't work, you resort to a ritualistic hand 
game. Your final method of outwitting your 
opponent is to push him off balance. 

Games: Stare Down, Hand Game, Palm 
Push 



IVeb It! 

Equipment Card 
SWEEPNET 
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MATERIALS: 

1 or 2 wire coat hangers {strong wire) 
1 stick (approximately 1 meter long) for your 
net handle 

1 piece of cheese cloth or netting for the net bag 

(about 60 cm by 90 cm) 
1 needle and thread for sewing (or a sewing 

machine) or 1 stapler 
• strong tape to attach net to handle 

1. Preparing the hoop. 

Take a strong wire coat hanger, straighten the 
hook, and pull the hanger into a square. (Use two 
hangers for added strength.) 




2. Preparing the bag. 

Your net should be almost one met'>r in 
circumference at the top, tapering down to a 
point. A sewing machine speeds up construction, 
but older kids can hand sew the nets if sufficient 
time is provided. Sew like this: 



-1m- 
1 




Fold one edge 
down 10 cm 
and sew. 



Fold in half 
and sew 
or staple. 



Cut off 
excess. 



3. Assembling the net. 

Open the wire square and thread on the net. 




Attach wire hoop to stick 




4. Using a. sweepnet. 

While a sweepnet can be used to pursue and 
capture an animal that has caught your eye, this 
is not the most efficient method of use. A 
sweepnet is best used as a random sampling tool. 
You walk at moderate speed across the grassy 
ar^a, sweeping the net back and forth, keeping it 
close enough to the ground to brush the weeds 
or grass. The net should just brush across the top 
of the grass. The idea is to sweep any animals 
that are buzzing around or resting on plants into 
the nets, so you must tum the net in your hand 
to capture animals on both right and left swings 
of the net. After you have made fifteen to thirty 
swings of the net, flip the end of the bag over the 
wire frame to keep the catch from escaping. 



How to transfer animals from net to 
observation bag: 

A- Pinch the net closed, keeping the animals in 
the bottom of the net. 




B. Tum net inside out while holding animals. 
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C. Place net in plastic boq, release and shake 
animals into the bag. 




D, Grab top of bay. 




E. Twist the top a couple of times and tuck the 
top under your belt or into an open pocket while 
you continue to sweep- 



■v.? 



J/ 
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Clam Hooping 

Technique Card 

USE OF THE TIDE TABLE 



With a tide table (available from boating, fishing, 
and diving shops), you can look up the tidal 
conditions in your area for any time of any day. 
Leaf through your table. You may see a range of ' 
tides from minus one or two feet to plus six or 
seven, depending on where you are. Areas may 
differ, but the range will be consistent month after 
month. From this information you can determine 
the vertical height of the intertidal zone. (Subtract 
the lowest low from the highest high.) 

You will need to determine the amount of 
intertidal zone exposed during your activity. Let 
us say that in looking in the tide book for the day 
and time you wish to investigate, you find that 
the tide is two feet. This means that the upper 
four to five feet of the intertidal zone are exposed. 



If it is not a high or luw tide when you want to 
study your coastal community, you will have to 
ej^timate the height of the tide. 

Example: You meet your group at 10:00 a.m. 

The tide table reports: 

Low Tide: 6:53 a.m. 1.5' 
High Tide: 1:10 p.m. 5.1' 

10:00 a.m. is about half way between 6:53 a.m 
and 1:10 p.m., so your tide will be about half 
way between 1.5' and 5.1' or about 3.2', and 
coming in (flood tide). After 1:10 p.m. the tide 
will be going out (ebb). 



JO □ □ l=L 
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Web Weavers 
Technique Card, Side 1 
WEAVING WEBS 

KEY QUESTIONS: 

a. Where is the web attached to the branches? 



b. What is the general shape of the web? Where 
are the points that outline this shape? 

'c. How are the threads arranged? Are they all 
going in the same direction? 

d. Where do two threads corr.c together 
(intersect)? Three? Four? 
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Web Weavers 
Technique Card, Side 2 
WEAVING WEBS 

String Art Technique for Web Weaving: 

String art is simple. All you need is a piece of 
fibcrboard, nails, a thimble to push the nails into 
the board, and crochet thread. 




1. Pia'.g a nail at each point where the web is 
attached to another object and at each point 
whe^e two or more threads come together 
(inte'. ;ect) The key questions will help the 
youngstei J with this part. 

















































f 
















2. Use the crochet thread to connect the nails. 
Wind the thread around each nail twice to create 
tension on the thread. 




3. Continue to position nails and connect them 
with thread until the web is complete. Tie off the 
ends as you go. 
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To Determine Your Shipping Fee: 

1. Total the weight of merchandise. 

2. Use Table A to find your shipping zone. 



3. If you desire surface shipment, find the ship- 
ping charge in Table B. Allow at least four 
weeks for delivery. 



If you prefer faster (1 week or less) airmail 
shipment, check the box on the front of this 
form, and find the shipping fee in Table C. 



5. Enter the shipping fee in the appropriate box 
on the front of this form. 







Table A - 


- SI 




ling Zone 








Zip Cixie 




Zip Code 




Zip CikU- 




7.\p Ci^c 




Ztp ( ■< Kit- 








Prefixes 


Zone 


Prefixes 


Zone 


Prt-fixcn 


7.\ irit" 


Prcfjxvs 




/Vr/tu-.s 




Prffixrs 


Zone 


006- W8 


8 


.S30-53'1 


8 


674 b7') 


. 


770-7H7 




S->() H5') 






3 






f>35-S40 


. 7 


(.80 t>8l 




7,H.S 




S(i<K8t>l 


4 


W5{, ')5') 




100- 


8 


54 1-543 


, 8 


b83 (.M3 


() 


78<* 




Stif) 8H0 




<JM) V»f)l 


.3 






544. 567 


7 






7')0 7'>7 




SS 1 -8.82 


h 


^»62 MW, 


1 




H 


570-577 


h 


7iM) 7(H 


H 


7'>,S 7'i'> 




8S;i 




V»h7 ^)(>0 


M 






580-582 


7 


705-7(V, 


7 






88-; 


tt 


070 *»74 


4 




8 


5H3-r)88 


6 


707 7fW 


H 


8L't) 




S'K) S')3 


4 


^)75-'»76 


3 


38a3Hl 


7 


5'>0 f>'M , 




710 V^',* 


7 


S27 




M')4 8'>7 


3 


W77 W70 


4 


382 385 


8 


592-5^3 




730-73') 


tt 


8L'S 8.32 




S'»8 H'>*' 


4 


0H0'JH5 




386-387 


7 . 


5'M-5')*) 




740.74.') 




.H:i.3 


4 






*)8(» 


4 


388 3')^) 


8 






746 


h 


8.34 ,8: i5 




'»00 V128 


4 


'/87 002 








b(Xl-6i» 


H 


747 




8.^6 s;i7 


4 


'UO »»:^5 


3 


'»»J3 


4 


my A')"* 


8 


.>I0-bl7 


7 


748 


f> 


,S.38 




')3»> 'J3'* 


2 










618-6lt) 


H 


7.V1 7h2 




840 8-»4 


4 




1 


'>>5 0*)7 


8 


500-5(18 


7 


620 607 




7tu\ 7M 




S4f. 




^ J 52 


2 




7 


510 51 1 


6 


6f,8-b72 


t) 


7t,;) 7f,7 




S4o 847 


4 


'»54 


1 






512 528 


7 


67 'i 


7 


7(v^ 7t>'» 

















Table B Surface Shipment 



WEIGHT UP TO: 


.5 Kg. 


1 Kg. 


2 Kg. 


4 Kg. 


6 Kg. 


8 Kg. 


10 Kg. 


12 Kg. 


14 Kg. 


YOUR 13 


1.50 


1.50 


1.50 


1 75 


2.00 


2.25 


2,50 


2 75 


3,00 


ZONE 4-6 


1.50 


1.50 


1.75 


2 25 


2.75 


3 25 


4.00 


4..5() 


4.75 


7-8 


1.75 


2.00 


2. SO 


3.25 


4,50 


5. 50 


6.50 


7.75 


8.75 


WEIGHT UP TO: 


16 Kg. 


18 Kg. 


20 Kg. 


22 Kg. 


24 Kg. 


26 Kg. 


28 Kg. 


30 Kg. 




YOUR 13 


3.25 


3 .50 


4.00 


4 25 


4.50 


5.00 


5.50 


6 00 




ZONE 4 6 


.5.50 


6.00 


6.50 


7.25 


7 25 


S.OO 


S .50 


S.75 




7-8 


10.00 


11,00 


12,00 


13.00 


14 00 


15.00 


16 50 


17,25 





Table C — Air Mail Shipment 



WEIGHT UP TO: 


.5 Kg. 


1 Kg. 


2 Kg. 


3 Kg. 


4 Kg. 


6 Kg. 


8 Kg. 


10 Kg. 


12 Kg. 




1-3 


2.25 


2,50 


3.25 


4.00 


5 00 


6.50 


S.OO 


10,25 


11,00 


Z 


4 


2,25 


2 50 


3 25 


4.00 


5.00 


6,50 


8.00 


10,25 


11.00 


o 


5 


2.25 


2.50 


3.25 


4 ()() 


5.00 


6.50 


M.(H) 


10.25 


12.00 


N 


6 


2,50 


3,00 


3 75 


4 .50 


5,75 


7,75 


10.75 


11.75 


14,00 


E 


7 


2.50 


3.00 


3.75 


4. 50 


5,75 


7.75 


10.75 


13,00 


15.00 




8 


2.75 


3:25 


4,25 


5,25 


7,25 


9.00 


12.00 


14.25 


17,00 


WEIGHT UP TO: 


14 Kg. 


16 Kg. 


18 Kg. 


20 Kg. 


22 Kg. 


24 Kg. 


26 Kg. 


28 Kg. 


30 Kg. 




1-3 


13.25 


15.25 


17.00 


19,00 


21,00 


21.00 


25.00 


27.00 


29.00 


Z 


4 


13.25 


15.25 


17 00 


19.00 


21.00 


22.00 


27.00 


27,00 


29.00 


o 


5 


13.25 


15.25 


19.00 


20.00 


22.00 


24.00 


29.00 


30.00 


31.00 


N 


6 


16.00 


19.00 


22.00 


22.00 


25 00 


27.00 


30.(X) 


32.00. 


34.00 


E 


7 


16.00 


20.00 


24.00 


25.00 


28.00 


30.00 


33.00 


35.00 


38.00 




8 


20.00 


22.00 


26.00 


27 00 


cii. no 


33-00 


37.(X) 


43.00 


44.00. 



June 1977 OBIS Equipment Order Form 



Shipping Address (Please print): 

Name: 

Address : ™ 

City: 



Date: 



State: 



Zip: 



Please send nu> tin' following items in the tiiiantitit.'s indit .ited 



QUANTITY 


ITEM --DESCRIPTION 


UNIT 
SHIPPING 
WT. (Kg,) 


TOTAL 
WT, (Kg.) 


UNIT 
PRICE 


TOTAL 
PRICE 




Blacklight bulb for safari lamp 


r,ich 


05 




$8 97 






Blacklight fluorescL'nt iradnij powder 


20 gt pkg 


.10 




.95 






Blueprint paper (22 cm x 3(1 cm she»-'t) 


25 sh pkg. 


20 




1.75 






Bug box 


I'cich 


01 




35 






Colbat chloride crystals 


1 10 gr, pkg 


.15 




3.75 






Colbalt chloride test paper (I cm x 15 m roll) 


each 


025 




3.00 






Colored cellophane (25 cm x 30 cm sheet) 


ri'd. each 


025 




1.00 






giVL-n, each 


025 




1.00 






blue, each 


.025 




1.00 






Confectioners dye ( K) grams in vial) 


each 


.020 




LOO 






Kodak Studio Proof K paper (20 cm x 25 cm slu-et) 


10 sh. pkg. 


. 15 




2.40 






Line level 


ecich 


.025 




1.40 






Litter Critter Wheels tliermofax 
transparencies 


1 set of 
4 wheels 


050 




.35 






Magnifying lens (3 lenses; 3x. 5x. Sx, pl.istic franu') 


e.ich 


025 




LOO 






Meter tape 


each 


.025 




.50 






Ozalid paper (21.5 cm x 2S cm sIh'lM) 


25 sh, pkg. 


.15 




LOO 






Plastic measuring cup (250 ml) 


eacli 


.020 




.30 






Plastic vials with lid (14 dr<im) 


pkg. of 10 


.150 




1.30 






Spring scale (2000 gram) 


t.Mch 


.070 




3.00 






Thermometer, calibrated in 'C 


t'ach 


025 




1.25 






Tweezers 


each 


10 




.40 






Water Breathers dropper 


■ each 


010 




.20 






OBIS Lawn Guide 


each 


.05 




.60 






OBIS Pond Guide 


each 


05 




.60 






OBIS Trial Ldition. Set I 


each 


1.20 




8.50 






OBIS Trial r£dition. Set II 


each 


1 20, 




9.50 






OBIS Trial Edition. Set 111 


each 


L20 




10.50 






The OBIS Trail Module 


each 


.05 




2.00 





D .Check or money order enclosed. 
Make check payable to: 
Regents of the University of California 

I I Please bill rne. (Minimum ord.T: MO {){)) 

SEND YOUR ORDER TO: Discovery Corner - ()B\S 
Lawrence Llall of Science 
Universitv of California 
Berkeley! Californici 94720 



Subtotal Wt. (Kg. 



Subtotal 



Calif* )rnia sales tax for California residents only: 

(t)'V. Ctilifornia residents) 

(6''.-"r. Bart County residents) 



Sfii]iping f''e (s^'e reverse) 



TOTAL DUE 



n Please check here if you desire air mail shipment, 

OTHLRWISE ALLOW FOUR WEEKS FOR DELIVERY. 
(Air mail takes approximately one week.) 



PLEASE RECHECK YOUR COMPUTATIONS AND BE SURE THAT THE SHIPPING FEE IS CORRECT. 

Rec'd on - By . . . Shipped on^ 7. - - By 

3^ .. . 
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ll^;cSniiiSsH3ihpan^^^^^ or cut-off ,. : 




V 3ite -Sclcdtionivi^ 

; iiiteredi;un 

■.f'pf':b^isic';iB^ 
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crayon rubbing or a clay impression 
(easier method for working with wet 
organisms) can be made of firm 
orgc;nisms, i.e. mussels, barnacles, or 
kelp, that are attached to a hard surface. 

a. Clay Impressions. To make -a clay 
impression of an organism, work the 
clay until it is pliable and flatten it into 
a fat pancake. Wet the organism to 
keep the clay from sticking to it. then 
gently press the flattened clay onto 
the organism and carefully remove 
the clay to obtain the' organism's 
impression. 



and crayon rubbings. Demonstrate the 
use of any optional equipment that you 
have available (such as shovels and nets) 
and hand it out. 

4. Tell the teams you will call them back 
after twenty minutes of beachcombing 
(actual time up to you). 

5. Ask the teams to bring back one 
example of each sign of life that they 
discover. 




Crayon Rubbings. To make a 
crayon rubbing, simply place a piece 
of paper over the attached organism 
and while holding the paper in place, 
rub a crayon over the paper to obtain 
an outline of the orgr::iism. (Crayon 
rubbings may not be too successful 
with wet organisms; the paper 
probablv will shred. 




ACTION 

Beachcombing for Signs of LSfe 

T At the beach tell the youngsters ^hey 
will '*C(jmb" the beach for signs of lii'j. 

2. Mark the activity-site boundaries with 
flags - 50 to 75 meters of the beach 
sliould be ample. Divide the group int^) 
buddy teams. 

3. Distribute containers and explain the 
techniques for making clay impressions 



6. Search for signs of life with the kids. 

7. Call the teams back after they have 
combed the area and let them share their 
discoveries. 

Beachcombing for Living Organisms 

1. Introduce the difference bet-vveen 
living organisms and the evidence they 
leave by asking the group if a shell is an 
organism. How about feathers and 
hones? 

2. Point to the group's evidence of 
marine life and challenge the group to 
locate living organisms that might leave 
such evidence. 

3. When the teams have finished 
combing the area, call everyone back to 
share their discoveries. 

4. Encourage the kids to match up the 
signs of life they found with any living 
organisms they discovered. 
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; Q Set II, 

bceariic'mpti6 have carried 

; tfjfe: e^ mannfe organisms to 

your site,)^^^ V 

Stors^Teliing Contest 

Ask each team to choose one piece of 
eviderice 'and make up a story about It 
that explains what itis, how it lived.orv 
was used, where it dame from, and how 
it might have gotten there. To make the 
contest more interesting, you may wish \- 
to award a prize to the team vthat comes 
- up with the story that the group enjoys 
the most/ 




^•Itettii^^ ^ At the end : 

of :tKelai^^ organisms and 

Mls^tif^^^^ places where 



F0MOW 



i6cl<yjshbre;|{i^ 



sonrie ot/flie;^ 
match any 
group ;f6und;?J( 
Setl;^ana:|^ 
seaitKjOy^ 
t6ndu<cSeS 



43- 



ERIC 



Clams and other burrowing animals 
usually abound in the sand and mud flats 
of bays and estuaries. Yet clams leave 
few clues to their underground presence; 
oft6n only their siphon tubes reach the 
surface. These tubes pump steady 
streams of water in and out of the clams, 
bringing in oxygen and food, and 
carrying away the clam's wastes and 
occasionally its reproductive products. 
When alarmed, a clam may retract its 
siphon so rapidly that a jet of water 
shoots out. These jets can reveal the 
locations and numbers of clams in 
an areia. 

Driven by thoughts of clam chowder or 
steamed clams, hordes of clam diggers 
often descend on clam beaches during 
daytime low tides. In many areas size and 
catch regulations have been established 
to protect clam- beds from overharvest 
by clam diggers. 

In deciding which organisms need 
protection and how much protection they 
need, Fish and Game biologists must : 
figure out how many of the organisms 
currently exist. A population census is 
one means of determining the number of 
.organisms of one kind in a given area. A 
population is a group of organisms of 
the same kind that lives and reproduces 
in a particular area. 

This folio contains two one-hour 
activities. You can conduct each activity 
independent of the other^or combine 
them into a two-part series. Both activities 
are designed for coastal areas containing 
clams. Clom Hooping (the first activity) 
requires clams that squirt. The youngsters 
use giant hoops to. take a population 
census of squirting clams. From the 
results of this census, the group considers 
the task of setting up Fish and Game 
regulations. The second activity, Clom 
Digging, explores the natural history of 
clams. (This activity does not require 
squirting clams.) 



GLAM HOOPING 



CHALLENGE: ESTIMATE THE 
NUMBER OF SQUIRTING CLAMS 
ON A BEACH OR MUD FLAT. 



MATERIALS 

Census materials for each 
buddy team: 

1 Clam Hoop 




1 Census Card " 

1 5 " X 8 " index card 

1 pencil 



For the group: 

1 '*Clam Hoop" Equipment Card 
1 "Using the Tide Table" Equipment 
Card 

1 master for "Census Card" 

1 data board and marking pen ^ 

4 boundary markers (flags) 

1 meter tape or meter stick- . ' 

1 Tide Table* 

1 copy of local Fish and Game 
Regulations* 

^Available at local fishing shops. 



CLAM HOOPING 
Action Card 



Are clams usually found alone, in pairs, or in groups' 






CLAM HOOPING 
Action Card 



Can you find any clam shells on the beach that are different from 
the clams that were dug up? 





CLAM HOOPING 
Action Card 



Is it possible to sneak up on a clam without alamiing it? If so, 
how? 
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CLAM HOOPING 
Action Card 



How many different kinds of he clams can you find in the activity 




Do large clams live deeper than small clams? 



nciion v^ara 



What other burrowing animals live in your activity site? 



0 



£ 




Clam Hooping 
CENSUS CARD 



HOOP 
COUNTS 



NUMBER OF 
CLAMS 



Total number of 
hoop counts = 



Total number 
of clams = 



AREA 

To find the area of the activity site, multiply the 
length of the site by the width of the site. 



length in meters 

width in meters 
square meters 



(Length x width = area in square meters.) 



CENSUS 

To find the average number of clams per 
square meter, divide the total number of clams 
by the total number of hoop counts. 



(Total # of 
hoop counts) 



(# of clams per 
square meter) 



J 



(Total # of clams) 



(Total number of clams -r Total number of 
hoop counts = average number of clams 
per square meter.) 
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CLAM DIGGING 



CHALLENGE: EXPLORE THE 
NATURAL HISTORY OF CLAMS. 



Biologists consider many factors besides 
a population census before deciding if a 
particular organism needs protection. 
Other questions considered include: How 
many clams are currently being removed 
or injured by clam diggers? How much of 
the clam bed is exposed by the tides and 
available for investigation? In this part of 
the activity your group investigates 
natural features of clams that help 
biologists develop management practices. 



PREPARATION 

Action Cards. Tape or write the Action 
Cards on the data board. 

Clothes, Safety, Site. See the 

PREPARATION section in the first part 
of this activity. 

Digging procedure. See the ACTION 

section. It's a good idea to visit the 
activity site and try out the digging 
procedures beforehand. 

Digging safety. Caution the youngsters 
to wear gloves to protect their hands 
from broken shells, glass, and other sharp 
objects buried in the mud or sand. 
Taping the gloves at the cuffs prevents 
them from filling up with. sand or mud. 



MATERIALS 



For each buddy team: 



1 



shovel or trowel 

bottomless bucket (five-gallon plastic 
bucket with bottom removed) for 
clams that live deeper than 30 
centimeters 
meter stick or tape 



For each participant: 

1 pair of leather, cotton, or rubber gloves' 
and enough masking tape to seal the 
glove cuffs 



For the group: 

2 sheets of Action Cards 
1 data board and marker 
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ACTION 



1. Divide the group into buddy teams 
of two to three kids. Point out the 
boundaries of the activity site. 

2. If you haven't already done Clam 
Hooping on this site, announce that 
clams live here. Ask the teams to predict 
how deep the clams live beneath the 
surface of the beach. 

3. If you are working in an area where 
clams live deep beneath the surface, 
demonstrate the bottomless-bucket 
procedure outlined below. 

a. Jump on the ground necir sbme 
siphon holes to give the clams a 
chance to draw in their siphons before 
you start digging. 

b. Use the siphon holes cis a center point 
and carefully (to avoid breaking the 
shells) start digging around the siphon 
holes. 
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I . ciam^^ not to; dainhage the 

: " Glam^^^ brbup that ;pulling ^ : 

:;virif|am Also . 



t^:ixi^^ At th6' end of the 

;'.were?:tek^^ ' 

5:flt^^ equipment, : and ; 

^vfiiHi^iij^^ find put how deep >; 
v^beiis^^ 

: -^^^^^ have uricovered a r <■': 

i^tHi^^iai^^^ Lef each team . choose L - 
•^a^|i|So^ 

:v^tip|i^^ ^yi 

^^>?ehSileh5^ team member^: select 
-another xhallenge. 

7. N^r^the end of the activity call the 
teams together for discussion. ; 



;disra?^r^d;,Wl^ 
'Action Card challenge: '"'l 



BEFORE LEAVING THE AREA, MAKE 
SURE THAT NO CLAMS HAVE BEEN 
LEFT UNCOVERED. 



\ 



If:uriui'ciid':c)nK^^ 



Beachcombing 
Can Fishing . 
Night Shine i : ■ 
Bean Bugs . 
■ ' Beach Zdnqtion . v . <,^.i^.^-psi^fs^^^^ 
Flocking to Fp6d:Sxly- .^^^ 
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''Don t I- 2 a litterbug!'' Despite a national 
campaign against littering and some 
impressive fines to discourage litterbugs, 
many people continue to litter. Part of 
the problem can be traced to the fact that 
almost everything we buy comes in a 
disposable package. 

Aquatic recreation areas are often 
particularly hard hit by litterbugs. Not 
only are the shores usually strewn with 
litter left by leisure seekers, but lake and 
reservoir bottoms are frequently sprinkled 
with beer and soda pop cans and bottles 
as well. Interestingly enough, discarded 
cans and bottles often become under- 
water homes for a variety of aquatic 
organisms, such as- minnows, crayfish. ' 
snails, scuds, and small catfish. Most 
animals are particulady vulnerable to 
predation during their eariy development. 
The narrow openings of cans and bottles 
can exclude potential predators and 
improve a young animal's chance: 
survMval. 



This activity invites your group to rr 
fishing and discover if any aquatic 
organisms live on or in subtnerge.: c^:\u- 
The concept of habitat is intre^^ -k J 
at the end of th(^ activity. 



You can retrieve submerged cai - ii^. i 
variety of ways: picking them up ' ' ■ 
hand, using a long-handled net. a , - itjnet 
on a line, or an OBIS Can Grabber, "^ee 
the "Can Grabber" and "Sweepnet^' 
equipment cards in the OBIS Toolbox 
folio.) Can Fishing can be done Irc^ni 
shore, a dock, or even a boat. !f you pl.^n 
to can fish from boats, you should have 
at least one experienced boat handler 
and string swimmer in each boat. If you 
are a certified diver and each group 
member is a strong swimmer who has 
.been trained in the use of mask and 
snorkel, you may want to snorkel for 
cans in clear water. 



MATERIALS 



For each buddy team: 

1 pair of cotton work gloves or two old 
socks (for safely handling cans) 

c 




e several gallon or half-gallon milk 
cartons or light-colored basins for 
holding cans and contents (Buckets w 
be needed if the can fishing is good,) 

Fishing from shore: 

1 strong magnet tied to 5 to 10 meters 
of heavy twine or fishing line 




Fishing from dock or boat: 

1 of i; le following: magnet and string, 
lonc -handled net, or Can Grabber 




For the group (optional): 

0 bug boxes'-' or hand lenses'^' 

1 OBIS Pond Guide'' 

"Available from -he Lawrence Hall of 
Science, See the ''Equipment Order 
Form" in the OBIS Toolbox folio. 



Safety. For safety re^lsons. OBIS 
siKjgests using the buddy system ^ir 
aciuatic sites. (Sec the Leader's Survival 
Kit folio.) r~ollow bearing safety 
procedures if you fish frcjui a boal, Thi- 
youngsters should Wi;ar gliA'es \.^-hk.'ii 
handling cans. 

Site. (.'lio^'Se a lake. j:)r)nii. Vi'>ei'V{->]r . 
ijv bay site ihcit eontains a in)(^<\ luiiaht/r 
o: snbnierged cans. Thi-^ ariiv iie 
sniiijble N)r laNi running sire.iin-, nnd 
ii^.^ :- Walking ,\{ n <\U' cieai ivn' '^ 

l)^^-.)nse nu* pa!"t;ris')nn[> ^-ill i^i.' .^i^k.' i*) 
-'Li; iiit.'ree^J caiih In. tni (!■:•• -n:i'i^-v- .-'M 

(i:n-,' v.\Ay:\' ^ -j:^ r\\K.\:k (lie nv.kiMi MiMi; 

^uk'; n^^rui'd - an> bv n^-ine d in-inn..'i (M1 .1 

>i:in^5 i'> ^re-u! r\i')Und nndrf /\'.^ ^a 

li'iar .ji'e iinstv/'k -5'.:n-. ;yi:;!:a ''^ 

■ai-..-:Ie (M" f iin[n;n<i:.'.i k 

\'.:k: • 'f'-i-e-^ nnj'nt't;: ^■; ^: ik; ■ •. i 
. 1! an. ■';e->sM:"'.a i v. i-n ; i- ^ ■ \\- : ^ • 



cquipnienL Ikf [M>:an: ! -^inn': 
dwv: not w-,)rk c>n :^\\ r.-., a- ■ 

(t!i.irn:n;.in \ v (Un. vt ,viii n^ *a n ^ nn 
(k^^bbf! rir t: S'A-^\"Ci;n-i Tl ■ a^ k .ink 
fkc net cvtn f^nlv b^* n^e*.i i'-a 
: 1 '^'i.'] . vvliei'! si.ibniern> 'k .:n- 

Teke Back AHve! 

I'fiur ihe (a)ntt/nls Lv jki : . 'ir:. '\ »^a 
acn) into a conlainc-'r vekh i.'.-ii- \\\y 
eniplv cai'is in a ef)nidinL'r <a v^nier ;ii 
cci^e wou miss any organisms M;ai .irv' 
attached to the can. Keepr' " -n-nnrusnts 
nuMSt anci slieltered froni dired snniiaiit 
Alter fjveryone lias had a cbanci.' \r, see 
what can organisms were found, r^anrn 
the organisms to the aquatic site. (The 
youngsters will decide after the inve ti 
gation whether they will return the cans.) 



ACTION 



L Divide the group into teams of two 
and introduce the buddy system. 
2. I^jii'i! out the physical boundaries of 
ilie site. It s!H)u!d be large enough foi" 
everyone to investigate without inter- 
fer^'iice. yei small enough to allow easy 
sUj.KMvision r.k tiie group. 

'k C!iallenge ilie ieams to catch as many 
CL)n> a^ 'possible, afui to discover wiial 
l-;ind^ (k riqucjiic ory<.nisms live on or in 
submerged cjns. Ihe cc)ntv'nts of each 
e(>[)inred can stiould be pr.' >et.l int(.) a 
C( MUaint.'r. The I'mplv cans sl)<:)uld be 
l^iaced in >A\Uei and "etaineci for liu^ end 
> ihe nciivilv, 

■] Hxpiain aiK'i demori^irat*.' ihe C(?// 
ii>!cn}^ n\c\\v>(\ c< ^ur gi'onp' is goiiig 



'.) 1 land on! ikn/ can-lisldtHj gear and let 
ihe i^-'ams begin. 



li 




^ While keeping an eye on all of the 
t(.'ams. join in the can /Ls/i/ng yourself. 

7. VVlien about fifteen minutes rem; lin in 
your activity period, call all of the Ieams 
t(,)gether and let them share their can 
catches. 
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GANDIp THOUGHTS 

« ■ ; ■■ . , * . 

1. What' kinds of aquatic organisms did 
, you find living in or on cans? 

2. Did some cans have no organisms? 
Why might th^t be? . . 

3. What aldvantages might a can offer as 
a home for certain organisms? What 
disadvantages? 

- 4. Introduce the concept of habitat by 
telling the kids that the place where an 
organism lives is called its habitat. « 
5 - Ask the youngsters to think of ways in 
A^hich people reduce available plant and 
animal habitats, e.g. clear-cutting of 
forests, filling in bays or marshes, turning 
open space inio new buildings or> roads, 
and polluting^ Ask the group to give 
examples ofjhpw people might improve 

. of increase plant and animal habitats, 
e.g. building artificial reefs, cleaning up 
pollution, and letting certain areas revert 
back to their original state. 





LITTER OR HABITAT? 



Tell the kids that they have a problem to Z: 
solve. Now that they have discovered 
that certain organisms use submerged ^ • ; : 
cans as horhes, should they dispose of i ; ? 
the cans as litter, or return the cans to the; 
water because they house aquatic . V- 
organisms? A good ^question to start the 
discussion is: "If the cans were removed," ; 
where might the organisms live?" Your 
best bet is to have the teams search for . 
organisms living in or on natural materials 
before making a decision. (See the 
FOLLOW-THROUGH section ) Let ^ 
the kids make the final decision between^ • 
themselves, and go along with that 
decision. 



FOLLOW THROUGH 



Search for organisms that live on or in . 
natural materials (not man-made). Do 
any of the can oxQanxsms also live on or 
in natural rnaterials? 



WHAT TO DO NEXT 

Holdlt ' ' ' . ' Set III 

Junk-in-the-Box Set III. 

Anlma! Moveivent in Water , Set I 

LiUer Critters - • Set II: 

OBIS Oil Spill : Set II 

Too Mani; Mosquitoes Set II 
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Ants, ants, ants! When they invade a 
kitchen, picnic area, or other territory that 
humans think is theirs, trouble is near. 
We think of any invasion of ants as a 
personal insult, yet they are only ti-ying to 
make a living. Some variety of ant is 
found in nearly every part of the world. 

Ants are colonial insects living together 
and cooperating in nearly all aspects of 
their lives. They communicate directly 
by touching various segments of their 
antennae together, and indirectly by 
releasing chemicals onto the surfaces 
on which they walk. The effectiveness 
of communication between ants is 
responsible for those long and busy 
ant trails you see so often. 

Food and water are of prime importance 
to ants, just as they are for other animals. 
You have probably seen ants cari-ying 
pieces of food to their nests. Ants eat 
such diverse foods as peanut butter, 
fruits, and other insects. 

In dry areas of the country ants may 
burrow deep into the ground for moisture 
but may be ^e.en scurrying about with 



their eggs whenever their nest becomes 
wet. Ants, like most animals, must make 
living adjustments several times a year 
to remain in an acceptable environm-^nt. 
Inadequate food or water, or excess 
water, may cause them- to enter humr.n 
homes where they can often find both 
food and water or escape flooded soil. 



In this activity, instead of screaming 
"Ants! Ants!'^^ the children investigate the 
behavior of ants and discover what kinds, 
of food excite and attract ants, how 
ants respond to water, if "lost" ants can 
find their trail again, and where nests 
are located. 





The materials listed include evei-ything 
necessary for a group of eight. Add extra 
materials for larger groups. 



For the group: 

30 cotton swabs 



1 to 2 liters of w-ater 

1 sprinkler can or bottle (as used 
for ironing) 
12 small paper cups 
12 popsiclc sricko 





e paper or trans; aren* tape 
2 iredicine droppers 




0 assorted pos'^^'ble ant foods (peanut 
butter, sugar, ice cream, cereal, nuts 
flour, crackers, soda pop, popsicles, 
honey) 

3 pieces of cardboard (to cr^.ate wind 

by waving) 
5 soda straws 

1 master each of three sheets of ,Action 
. Cards 

1 duplicated Action Card for ea;'h 
youngster or team of two (plus a 
few extra) 



ANTS 

Action Card 



Fanned Ants 





Create a wind on an ant trail to deterinine what tliey do, 

Materials: piece of cardboard to wave, or soda straw to blow 
through, 



ANTS 

Action Card 





Which is the best way uf changing an ant trail? 

1, By providing rewards such as laying down a new trail of food? 
OR 

2, By blocking the old trail with some object? (Rocks, sticks) 



Materials: Super food, rocks, soil, sticks, rope, cans. 
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ANTS 

Action Card 
Ants Sometimes Get Lost . ' 



4 



lose" an ant by letting it crawl onto a leaf and setting the leaf 
down close to, bui not right on. the trail, What does the ant do? 

Place an ant from one trail oi colony onto another trail or colony. 





5" materials needed. 



Find the entrance to an ant nest. (If you haven't located a nest 
yourself, check with a team that is following ant trails to the nests,] 
Using a pencil or a small stick, partially block the entrance, What 
do the ants on the outside do? 



Materials; stick or pencil 




Find a dead ant and use a popsicle stick to squash it on the ant 

I trail. What liappensi' 
Find a different l<ind of tiny dead animal and squash it nn a 
different part of the ant trail. What do the ants do? 
^■"rials: popsicle stick, dead ant, or other animals 

i 111 




Use a sprinkler to fake a rain storm on an ant trail. What do the 
ants do? How long before life is normal again? 




i' ■'■ Do ants take shortcuts? Why do you suppose they take the paths 
they do? 



No materials needed. 



PREPARATION 



Time of year. You will find more ants 
above ground during warm weather. 

Group size. This activity works best with 
small groups of four to eight children. 

Site. Find an area that'has ants, 
preferably lots of ants and ant trails. Look 
along building edges, outdoor walks, 
paths, and straight boards. You will he 
most successful with this activity if you 
work with the common house ants th.at 




t\;pically invade kitchens, picnic arcrias. 
and other places where human food is 
available. You will not have as much 
success with the larger carpenter or 
red ants. 

Foodstuffs. All the foodstuffs you or the 
kids bring will get dirty, so don't bring a 
full jar of anything. Instead, place an" 
amount equal to about Kvo tablespoons 
into paper cups or sandwich bags. Bring 
extra sugar or sweet substances such as 
jam. jelly, or sweet soda pop. 



ACTION 



Introduce the activity by calling the kids 
over to an active ant trail'and asking 
them what they know about ants. After 
listening to their ideas, suggest that they 
experiment with ants and find out how 
the ants respond to water, different foods, 
disturbances, and other situations. 




1. In full view of the youngsters prepare 
a flour solution in a cup by adding 
one-half teaspoonful of flour to about ten 
teaspoonfuls of water. Emphasize that 
only a small aniount of food or bait 
should be offered to the ants. 

2. Stir the solution with a cotton swab, 
and dab a little next to an ant trail. 




3. Observe the responses of the ants 
for a minute. (They may appear to 
investigate the solution, but probably will 
not eat it. and may avoid it altogether.) 

4. Express your disappointment 'at the 
failure of the ants to eat your flour 
solution. Ask the kids for some 
suggestions on foods ants will eat, or on 
how you could change the solution to 
make it more appealing to the ants. 

Discovering Super Food 

1. Suggest to the youngsters that they 
use the foods you brought to find one 
that is a ''super ' food for these ants. 
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2, Inform the kids that the ants may not 
eat some undiluted food such as jam, but 
may feat the jam after it has been 'diluted 
with water, 

3, Ppint out the boundaries of the study 
site, and tell the kids to use t/ny amounts 
of food. Divide the group into teams of 
two and begin, 

4, Encourage the kids to share their 
super-food findings with the others. 

Discover Other Ant Responses 

1, After the kids have discovered a super 
food for the ants in your area, invite 
them to do some other experiments 
with ants. 



2, Distribute one of the duplicated Action 
Cards to each team or youngster, 

3, As the kids work on their experiments, 
visit each of the youngsters to see how 
they are doing. Encourage them to show 
or tell you what they have discovered. 
Encourage the teams to try other ideas 
they may have that are not on any of 
the Action Cards, 

4, After a youngster completes an 
experiment, offer her another Action 
Card, 



ANTS 

Action Card 
Block wn Kntr.itK*' 



Matt^riaU: stick or pencil 



/y 



5, Before you have to stop the activity/ 
gather the kids for some idea sharing. 



COMMUNICATING 
ABOUT ANTS 

□ After gathering the kids, ask some 
of them to read their Action Cards and 
tell the group what they discovered, 

□ What techniques could you use to 
keep your home free of ants without 
using poisons? (Providing food outside 
the house^ cleaning inside the house, 
blocking entrance hples, etc) . 



FURTHER ANTICS 



□ Tryjo get some of the ants from a 
colony to start a new one by providing 
them with lots of food at another 
location, 

□ Carefully carve away the opening to ^ 
an ant nest without teoring up the nest 
Are there many tunnels? Other exits? . 
Cross tunnels? 

□ Discover vvhat kinds of materials, e.g, 
wood, metals, plastic, water, or concrete, 
ants avoid or" refuse to use as pathwa- 1 

□ Find out how ants around their mri\ 
respond when a different kind of live 
ant, or. an ant from a different nest, is, . 
placed there-. ' \ 

□ Find out what ants do at night. 
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WHAT TO DO NEXT 

Follow the Scent Set III 

Jsopods " Set III 

Junk-in-the-Box . ' S'et III 

Sticklers Set Iv 

A Better FIi; Trap " , -Set II 

Attract a Fish Set II 

Hopper Circus Set II 




ERIC 



Many people enjoy a walk in the woods, " 
along the shore, or in other outdoor 
places. An awareness of the variety found 
in nature can enhance the aesthetic 
appreciation and value of such walks. 
The color of fall leaves, the fragrance, 
shape, and color of spring flowers, the 
.textures and patterns of trees, ferns, and 
mosses are only a few examples of the 
variety found in the out-of-doors. 

f:nL't"ro/(.',Oc's works ^^ell in r.ilni: >^i anv; 
ouln:)<>r setting and in <j v'ari^Mv. ol 
'.iii!erc:it wav;s: along c\ trail. ..romu! a 
sci.-!i^a i"ei;KM-. ai a aam|). i/'r < ■•\^ <\ larniiy 

TafllU^ of \\X:^ or lUrC^.' ]rCC\\'<- 

v-!;ali'-:age sarii as: "1 lad ai lua^i ii\'a 
difW'uaif -:iaf.les o{ yrc:'an Tla/ \:u\r\\i:\ 
|).^la^ : > M', : -..^n\\^c> Miiail anougii io :ii 

'■a-o ih..'lV v.l!^'.•oV'ia■l^'^ 



'M.- and -a 'a! MVj H ^'a'i 
.■:aai;!on. i!-/ at I'via; 



1 challenge on it. Possible challenges 

t include: 

I ri land the ten most unusual-shaped 

I leaves. 

I r\ Find at least five different textures. 

I ! 1 [and examples of at least five different 

I odors or smells. 

1 [ j land at least five different kinds of 

I seeds. 

i ' : land at least fiv(^ objects, each one ot 

% a (.lil'ierent color. 

1 , ' land a! lea^t fiv'c different kinds oi - 

I avideiiea that animals are around 

y aa-cli c>s a leaf with l^tes taken out 

f of it). 

tj ' 1-ind at l«ajsi I've diffei'ent kinds > )r 

[ii ^'Vidv'iu-a thai people are arounci 

fl (tiash. lor example). 

k Tiad at leri:.! liva viiiferaal kinds 

. I . ■ 

^■^ an 

p ■ ! 'liul .11 k/asl iiva ol^iacis with difk-rent 

|a ,a Kms! liva ol^ijaab, with diflevent 

-(:\ sh-u.ir-. (»: graen. 

For f^eashore site^^ include: 

H foi-l -a la.r-t iiaa dilfereni kiruN of 

a; ; a; iaasi uva aillaraat i'olf.a'^ on 



or 



ne group 



)pe 



card 



"r A "^''^ ^ A r 

■i 



> 




For each team of two: 

1 letter-sized envelope with one 



ielt pen 

glue or tape (for adhering challenges 




Envirolopes 

ENVIROLOPE CHALLENGES 




Rnd the ten most unusual-shaped leaves. 
Find at lea.st five different textures. 



Find examples of at least five different odors or smells. 
Find at least five different kinds of seeds. 



Find at least five objects, each one of a different color. 

Find at least five diderent kinds of evidence that animals are around (such as 
a leaf with bites taken out of it). 

Find at least five different kinds of evidence that people are around (trash, for 
example). 

Find at least five different kinds of rocks. 

Find at least five objects with different shades of brown. 

Find at least five objects with different shades of green. 

Find at least five different kinds of shells. 

Find at least five different colors on one shell. 
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PREPARATION 



Site. Select a site where collecting small 
samples of leaves, rocks, and Kvigs or 
shells is not a problem. Obtain permission 
if necessary. 




Envirolopes. Make a copy of th*' 
"F:nvir's.»l()pt' Challei^gc's"' Cdwl. S^:^!t'(i liu 
ciialhMiqes thc\\ are app^rt jpritMe ior vuur 
•4U' aru.i group. Cm the challenees aparl 
a;ici adriorL' one tf> eacli wf tin.' envelope: 

Alternatives to collecting. If regu 
laiions or a fragile habitat preclude 
collecting, some alternative approaclies 
you can take for identifying discoveries 
include: 

1. Flagging. Use a different color of 
cloth or yarn for each team. With thi: 
method, the group 
will have to walk 
around the site to . 
discuss the choices. 




2. Photograms. See Habif.u Sun Prints 
(Set I). Compare and discuis the prints. 

3. Crayon Rubbings. See Gaming in 
the Outdoors (Set II), Compare and 
discuss the rubbings. 

4. Photography. Compare and discuss 
the evidence later. 



ACTION 



1 . Select a {li^cussion area and point out 
the boLindaries of the site to the gi'oup. 
Sl^ov^' your participants an example of an 
envirolope challenge and encourage them 
to discuss how the challenge might be 

2. yy^vl 'he group into teams of tv.^o. 
[:.v;/"^!n .iu.\[ eacli team will receive an 
enve'f with a cliallenge on it. The 
teams *vill have twenty minutes to seai'ch 
[n\ small samples. Make a rule that each 
team's sam|")ies musr fit in the envelope. 
.'-*). S.ivi^ one envirolope for yourself, and 
distiihuie the others to tlie group. 
Circulate among the teams as tliey 
searrh. encouraging tib'm to investigate 
turther, LJstei^. to any unusual repc^rts. 
and offer v/ncouragement or assistance 
v».'hen necessary. 

4. Call e^'eryone back together after 
tweiV minutes, and ask each of the 
teams to' display tlieir collections. Ask the 
teams to circulate, observing and infor- 
mally discussing each other s evidence. 

5. Select one or more collections that 
appear particularly interesting, and ask 
the teams to report to the group on what 
they collected and what their collections 
show. Ask the other teams to check their 
collections for items that could be added 
to the collection being shared. Continue 
tiiis process for as long as the participants 
find it interesting. 
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onecoliectionr ^ . ' ' 
2. How'does the evidence of other 
animals ':ornpare with the evidence oi 
oeoDle? Did von find more evidence of 



anpsc 

evidence da animals leave? What types 



I' Wtoh collections contained the most 

items?Why?'*, - ' • 
JJhich was' the most difficult challenge 

to meet? ■ 

5. lich item, because of ite^ 




coiedions? 
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Sensory Hi-Lo Hunt 
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A strong wind can take all the. fun out of 
many outdoor activities. But F/y A Leaf 
takes advantage of a windy situation. Kids 
will be cheering the wind instead of hiding 
from it. It's a breeze! 

Wind exerts a force on objects in its path. 
Animals can usually escape this force by 
moving to a sheltered place, but plants 
cannot move to avoid the wind. The 
amount of wind force a plant can 
withstand is partly determined by the 
number, size, shape, and tlexibility of its 
leaves. The more wind individual leaves 
catch, the greater the total force on the 
whole plant and the potential damage to 
it. Lecwes are the primary food-producing 
structures of most plants. If leaves are not 
able to stand fast against the force of the 
wind and are blown away, the plant loses 
its m£yor source of food. 

Wind affects more than individual plants., 
however. In consistently windy areas, 
vvhole communities of plants are molded 
into pieces of soft, round living sculpture. 
Such winds also affect the micro- 
environment: animals and plants that 
cannot withstand strong winds are unable 
to live in such areas. 

in FIv A Leaf youn^i-^ ts investigate the 
interactions between wind and leaves. 
Teams set up "leaf lines'* and race 
different leaves to see which ones catch 
the most wind. After the leaf races the 
youngsters briefly tour the activity area to 
look for evidence of wind damage (torn 
leaves, broken branches, bent or flattened 
plants). The youngsters use the evidence 
they find and the results of the races to 
discuss plant/'wind interactions. 
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MATERIALS 



For each team of two: 

1 leaf line set-up (to be assembled by 

kids): 

2 sticks (broomstick thickness) 1 meter 

or longer 
1 plastic soda straw cut into 4 or 5 

pieces 

1 six-meter length of 40 lb. test 
monofilarvent nylon fishing line 
(braided string doesn't work) 
1 small piece of cardboar 
1 roll of clear tape 




hammer, rock, or board (for driving 
sticks into the ground) 




For the group: 

1 watch with second hand 

I spool of thread (for "tattletails" to 

monitor wind direction) 
1 pair of scissors 



1. Cut plastic soda straws (one straw for 
each team) into four or five pieces each. 
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2. You will need two sticks (broomsticks, 
dowels) a meter or more in length for 
each team. Sticks must be sharpened so 
they can be pushed into the earth. 



3. You will need to cut some 40 lb. t :st 
monofilament fishiriy :ine into six-mt- r^r 
segments, one p^ece for ■^ac\^ team. Wir.cl 
each segment around a small piece of 
cardboard. 

Time and Place 

Select a large, fiat lawn wiili trees. busi"-.es. 
and grasses. And. of course, orclrr up a 
stout wind! 




1. Fojiis the youngsters* attentic^n 
on ihe wind. Tell thv' group tluil one 
i/nvirt junK'nta! fact(>r iluil plants must deal 
with i>. tlie wind. Ask thi'U^ to iu>lict.: lu.'v; 
the wind is bringing a greai deal force 
to be;ir on the leaves of these plfinis. 

2. S. Le the challenge: 'Lef^ ciiscover 
whioft leaves catch the ni(,)Sl ^.e-nd." "^Ikjv^ 
tlie voungsters tlie ''leaf lines' thai lliey 
will use to experiment with various leaves. 
Set U]:^ one as a demonstration. 




Slide several straw segments onto the line. 
Tie the line to two sticks. Orient tlie leaf 
liiK,' so the wind is blowing al(.)ng the line, 
and shove or hammer the sticks into tlK^ 
ground. vS[k")w the gi*oup how to tape 
leaves to the straw segments and fly them 
down the line. 



o Ask vvhich way tr.e v^'lnd is blc-^ing. 
Tell the kids they will h.cive to monitor 
wind direction continuously to keep the 
lines aligned with the wind direction. 
Leaf lines are easily readjusted to 
<'i(XN )irimodate changes in wind direction. 
Sc.'me kids may want to attach a 
■'tattletair' on one stick of their apparatus. 
Demonstrate. 




This little device lets kids keep track of 
which way the wind is blowing. 
4. Divide the group into teams of two. 
[3ist)ibute one unassembled leaf-line 
set- up, roll of tape, and some thread to 
each team. Have the teams assemble their 
leaf lines and then practice flying leaves of 
nvmy different sizes and shapes. Circulate 
a.mong the teams, encouraging them to 
select leaves from the surrounding plants, 
always searching for leaves that look like 
^'fast fliers." Tell the kids that there will be 
a ''fly-off later: each team will enter its 
fastest leaf in a '^''fly-off ^ race. Allow 
twenty minutes or so for free exploration. 
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5^: of fastest 

pai^^ team 

hiring Itei^ the events. 

SevefaPli)^ 

; detennine w Ay pff is usually 

the kids to detennine 

which fea^^^ make them 

^fast 6r^^^ size, length, 

thicl«iess):^.^^^ V ^: 



BLOWIN' IN THE WIND 



Observe your * 'fastest fliers" on their 
plants. Compare the actions of those 
leaves to the actions of leaves on other 
plants. 

1. Do whole plants bend? 

2. Do the leaves move in ways that 
enable them to avoid being hit by the 
wind's full force? 

3. Is there evidence of damage? Leaves 
blown off? Broken or bent plants? Are 
some kinds of plants damaged while other 
are not? Can you figure out why? 

4. Which leaf types are lying on the 
ground after a big wind storm? 



FOLLOW THROUGH 

□ Not all leaves are the same shape. Do 
leaves that have the same area but a 
different shape fly at different speeds? Ask 
the kids to find two leaves of the same 
kind and the same size. Have them make 
one of these into a different shape and fly 
the two '*leaves." Any difference? 





□ Have the participants check the . • 
flexibility of fast- and slow-flying leaves.,. " 
Do slow leaves bend more when the ;/ 
wind blows forcefully on them? (Sugge'st^^^^^^^^^^ 
to the kids that they tiy some large blades 
of grass.) ' ; 

□ Does wind influence the shape of];^,'}'!^- 
plants? Check your area for trees and.';.; 
shrubs that are rounded off, or trees with; 
branches on only one side. Can your - .. 
group determine theldirection of the 
prevailing wind? 

□ Can wind be beneficial to plants in . 
any way? Tell the youngsters to look for 
such things as seeds or pollen blowing in 
the wind. .; 

□ Is it autumn? Not all leaves fly on leaf • 
lines. To obstcrvc how leaves fly when . 
tliey are f/.ee, play **catch a leaf." At the ■ • ^ 
signal ''GO!" competition starts and 
everyone tries to catch three leaves before 
they touch the gound. Sburid' 6£^^? Try 

it! Are ''fastest" leaves the. hardest to 
catch? Are small leaves easy? Have the 
youngsters fly ''hardest to catch" and s 
"easiest to catch" leaves on their leaf lines 
to find put if there is a relationship ! As the 
kids arieigazing up into the branches, 
encourac ' them to watch for birds, 
squirrels, and other animals. How do 
they respond to the wind? 



WHAT TO DO NEXT 


.. 1. \. 


Hold It 


Set III : : 


Pigment Puzzles 


Set III 'n 


Seed Dispersal , . 


Set l , t. 


Terrestrial Hi-Lo Hunt ' 


■Setl:-v-1 


Litter Critters 


Set II:;>3 


SensoriiHi'Lo Hunt 


Setli-'^S 


• . •. ■ ■ ■ • • ■' 
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Maiiu animals.- unlil^.c hunicins, rck; nw 
their ketMi sens*.-! of sn^e\\ anil tlujir 
abilitv t(.^ produce spe^cific scur\[s to 
c<3niriuinicate uith othtiTS. Scents :\]v 
iisud to attract mates and to Iwcp 
potential eiiemies away. Some animals 
use scents to mark liome tenitor^es. A 
territory is the area an animal defends 
aqainsl others of its own kind. The 
area may be the possession of a sinyle 
individual or a family group. Mammals 
use urine, feces, or substances from 
special scent glands as property signs to 



outline their territories. House mice. rats, 
and dogs mark their tenitories with urine. 
Male rabbits deposit a scent from chin 
ami anal glands on the ground and 
bushes. The marking scent a deer uses 
cnn^es from leg glands. These scent 
markers make the territorv familiar to the 



ner and uarn others to stav away. 



In tliis activity, the youngsters explore 
their owu sense of smell by following 
scent markers outlining their group's 
home territory. 
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• C^colored construction paper, contad:: 
paper^^or^yam (four colors) ^ 
• masking tape 
1 pair of sdssors 

\ 

For t^^^nt markers: . , - 

6 thin kitchen sponges of two colors 
' (e.g. 3 yello\!^' sponges, 3 blue 
sponges) 

4 bottles (29-ml size) ^ of liquid extracts 
(four different sc^^nts^ e.g. anise, 
coconut, peppermint, almond) 
^ lO^plastic bags (breadrloaf size) 
10 plastic sandwich bags 
1 liter of water 

For the?9roup: ^ / 

3 large flags (for marking start/end 

- ;-pGin^" . -^"'Sv ' " ■ ■ • / 
Ir ball of string with at least meters 
y of string (optional) 



PRH^ARATION 



1. Site. Sdect a lawn for this activity. 
^^^Preparejour sets of 24 flags each. 
(Jse a different color paper or yam for 



erJc 




lieacH^^ • . ' ^ 

rderribnstration two sets of 12 flags, ^each' 
i;siSt*df a different colon (It's OK to use, . * 
two colors used in the previous sets.) .' ; 




3. Cut the sponges into squares : 
approximately 1.5 cm on a side. Keep 
the two colors separate. One sponge 
rriakes about 30 squares. -y^ 




4. Package - the flags and sponges in the ; 
larger plastic bags. • 



Each group of four participants 

receivesr 

L 1 Kquid scent 
2, Bag 1 , containing: 
. 1 sandwich Bag with .13 blue / 
sponge squStcs 
12 flags (all same color) \ - 
. 3, Bag 2, containing: ^ " ' ^• 
. 1 sandwich bag with 13 yellow ^ . 
. rponge squares ' / , 
^ ^y^^s:;;dxtsz coloras'in Bag^-IM: 



f o'/ Semonstration^gad^^ v 

2 sandwich bags^ e^ch cqntainir^^i:^^ 
; 13 sponge squar^.(all the sante . . 
:.;::cplori,. ' .'^ - r.^ fe- 
2 sets: of flags (each set a. different'^ 

color) ; ... . 

2 liquid scents (any 2 of the 4 you^r ; 

have)' > , ^ ' . t>- ^ . 



3^ 



5. Scenting the sponges. (Scent only 
the demc-nstralion -sponcjes: later you will 
show the youngsters how to scent liieir 
own.) Pierce your sponge squares (only 
one color). 2 capfuls of an extract, and 
8 capfuls of water in the sandwicli bay. 
Scjueeze the bag so the liquid saturates 
the sponges. Repeat the process with 
another scent, using the second bag and 
its 13 sponges. 

6 Setting up the demonstration. Jusi 
before tlie youngsters arrive, set ui:) two 
overlapping scent territories using a 
different :3cent for each territory. Place the 
springes about 1 meter apart. (Save ':)!!e 
spcnige of eacfi scent for a reference 
spc.Mige.) I* lag (me of the cr)rnnv:)ii poinis 
of \hc iw'c^ overlapping tenii(,»riL'S. Tivi-. will 
be ihe connnt.'n starting |)oint. 



/. bL'ie'.'i i'vV.() .iieas ai k'.i-.i li'^ iiK'i^'i- 
i\p<w{ for ganie. f:ach are-.i v'.'ili C( li 
(«: )ur (.)verlapi.^ing territoi les.Placl' one 1 
flag in each area to mark (lie conmu' 
starting and ending poin[ t')! thi.; four 
territories. 



I 



I 



I 
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Introduce liie idea that many animals use 
their keen sense of smell and specific 
scents i< ommunicate. Some animals set 
up invi ;'; fences by marking a certain 
area vvi;:> iheir scent. In this way an animal 
knows the boundaries of its territory (the 
area which the animal will defend against 
orliers of its owri kind) and others know to 
stay away. Offer a few examples. Explain 
to the participants that they will play a 
game in whicli they mark and then find a 
group territory. 

Dernonstr^ttion 

1. Divide the group into two temporary 
ii.'arns. Give each team one reference 
sponge and a set of 12 flags. Show them 
ih(/ starting point (flag) for the two 
territ' lies you set up before they'arrived. 
Challenge them to follow the scent, 
marking' the outline of the territory with 
the fbgs as they follow the ti*ai!. Tel! them 
lyjt \o touch the sponges with their hands 
(or noses). Encourage them to get down 
on iheir knees and sniff the sponges, 

2. When all rhe flags are out. walk the 
ou[lin<.'> of vour two territories as the 
voungstcrs watch. Clear up any problems 
diid move on to tlie game. 
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MAKING "SCENTS" 
OF IT ALL 

1. What sorts of problems, if any, did 
your group have in following your scent? , . 

2. Which scents were easiest to. . 
recognize? - 

3. How do you think your sense of smell 
compares to that of a dog? A cat? ; ; 

4. Are there any special scents around 
your home that make you feiel " 
comfortable? Can you recognize homes of 
fnends by any particular scents.'' 

5. Do humans set up territories? How do 
they mark them? 


: ; : The Game 


1 1; ;-Diyide :the 1^^^ groups 

1 of four and i^^^^ group into 

1 tearns of 

1 changed to a^^^^ 

1 fewer players: ) 

1 2^ . Introduce the materials by giving one 
1 * group its scent and bags of materials: 
1 yellow sponges to one team of t^/o and 
1 blue sponges to the other team. 
1 Demonstrate how to scent the sponges. 
1 3. Distribute the rest of the materials and 
1 scents. After the kids have scented their 
1 sponges, describe- the challenge. 

1 4. Challenge each team to set out a scent 
1 territory that the other team with the same 
1 scent will be able to find. All blue-sponge 
1 teams establish territories in one area 
1 (point to "blue" flag); all yellow-sponye 
1 teams set up in a separate area (point to 
1 'V^llow" flag). These flags mark th4 
1 common starting/ending point for the 
1 territQries. Each team uses 12 sponges. ^ 
1 retaining the reference sponge. Tell 
1 the teams to place sponges about one 
1 meter apart. 

1 5. After the territories have been marked, 
1 have the blue and yellow teams switch 
1 areas. Challenge them to find their scent 

and outline the territory with their flags. 

Encourage the teams to use the reference 

sponge to get the scent. Remind them not 

to pick up the sponges. 

6. As^a group, survey the flagged 
territories. Teams might^Want to connect 
all the same color flags COith string to get a 
better, outline of each temtpry. 

7. Now have the groupipollect all flags 
and sppnges. (You can wash the sponges 
for reuse :by adding a cupful of bleach to 
a pan of water and soaking the sponges. 

. Rinse^^lte 


FOLLOW UP 

. Challenge the kids to find the sources of 
other distinctive scents in the activity site 
or along a hiking trail. Then ask the kids to 
pair up in buddy teams. One buddy closes 
her eyes while the other buddy guides her 
along the trail The buddy being led tnes 
to determine where she is by using only 
her sense of smell. ^ 


WHAT TO DO NEXT 

Ants Setin . 
Leapin' Lizards Set III :, 
Silent Stalking . Set III , ; 
Attention! . Set I " - 
Sound Off! Set 11 
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Nearly everyone has fed birds at one 
time or another: perhaps pigeons in an 
urban setting, ducks in a park pond, or , 
seagulls at the seashore. These three 
kinds of birds are c'specially interesting 
and easy ro feed. Maybe you remember 
one especially beautiful bird or one 
whose behavior you found particularly 
curious. 

Mosi people enjoy the almosr personal 
conlacr that comes with leediny thu^^^ 
aninunls. For the Birds encourages ycai 
and v'Hir ■y(.)unQsters in observe tiu'sc 
iiU( 'resting biujs and. througli feeding 
[h'.:nK !o dis';t>ver ni()re abf^ii! th(.^rn <vm\ 
{heir behavior. I'amilies arv.i snu^ll qr^»Mi.): 
as ^eell as large groups cA childre^^ ran 



B1ATFRIALS 



Bird foods: 



ii 

i ! 
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For each team: 

1 sandwich baggy 
1 set of Action Cards 

For the group: 

1 master for Aci!(.)n Cards (2 sheets|_ 
1 For the Birch "Model" Card 
6 2(.)cm \ 2()cm pieces of cloth 
o colored construction paper for making 
bird models 




o \ruuk\no j)ens mairj colors 




o i")f)pi.-c jrn ipopi^cn' 




o clau for snake models 
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FOR THE BIRDS 

Action Card #1 



Offer two kinds of food to the birds at the same time. Which is 
their favorite? 



0"^ 






FOR THE BIRDS 
Action Card #2 



Get the birds to come as close to you as possible: Warning: Do 
not feed biius directly from your hand. 





FOR THE BIRDS 
Action Card #3 



Put the birds' favorite food in a plastic cup. Do the birds find it'? 
Hide the food under a cloth, Now can they find it'? 




-OR THE BIRDS 




In a group of birds, try to find one individual or kind of bird that 
gets most of the food. What happens when you, try to teed the 
birds that are getting less food? 





FOR THE BIRDS 
Action Card #5 



iV;i'« a loud noise while remaining perfectly still. Then quieily 
make a sudden movement Which fnijhtens the birds the most: the 
noise or the sudden movement'^ 





FOR THE BIRDS 
Action Card #6 




Find out if clay snakes or paper bird models affect (he feeding of 

your birds, If so, how'^ 




Action Card 
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Action Card 




PREPARATION 



Site selection. There are many places 
where birds regularly gather to be feci by 
picknickers or folks who just like to fecc! 
animals. These birds have learned to 
associate people with food, and such 
gathering places are the sites to k.X'k for. 




Scavenging seagulls fre^ue .c seashc^ie 

Mc areas. These aggressive birds can 
•'^ be found in coastal city |.')cirks. 

f-^^' .'Xtra exciternenn cho(\--e tlie site tlial 
h;-v- tlie ini'.jest niunber aivd greatest 
. >;ii..'lv c=: birds. 

Use ll*ie "iModel" Ccwd (found in the 
OBIS /bo/box folio) to prepare a 
and a bird mod--d as examples to .sho\- 
voir" kids. (Bird and snake models are 
required for '.'ne of the Action Cards.) 




Pigeoni^ 'xr^A often founc' ''-r 
S("''^Vr' i'ld ha -^V,:"..]* ■, ^ . .-, l pcirks [/i- 
ar»^r:.'.. and do.'.'ntoicn Iniv/n sr.'.;t">. 
Pig»^on-T a^.e '-.'ipecially v^tc:i^.lful in ciiie^ 
'.^here rii.- ledges and co/nices • f tall 
juildiiig::. suop'y ample ,o ng pi;u"L -. 

I 'Lcl'is are comniO'^iy found in the rv-^yiC 
-•ii]d s^r: ill la.kes located m most c:it^ 
l)ar!\S. ^'"'n can o't:en find several kinds 
o'' duckj: a- the same site. 



I 
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1. Caii t!)e youngsters together off t(; the 
side of rlu.^ feeding area. Divide the group 
into t(.^cims of tu'u and read the cliallenge. 
Point out any birds wlio might already be 
approaching you. 

2, ["'isnihute a set (.> Actir.ii Cards to 
eaL 1 team. Explain that each card 
presents a different problem to solve. 

Action Cards 

. Offer two kinds of food to tlie birds at 
the sanie time. Which is their favoriie':^ 

; Get the birds to come as close to you 
as [possible. 

the b'ncW favr;rite fooci in a plastic 
r^Ap. Dt; tlie birds find itV Hide the 
iood under a cloth. Now can tl.'c j 
find it'.-^ 

! ■ (.) group of birds, lWj to find ove 
individual or kind of bird that gets 
nu^st of the food VVinat happens wheri 
you try to feed !he birds that are 
getting less food? 
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□ Mate a bud noise while remaining 
perfectly still Then quietli; make a 
sudden movement. Which frighteni-? 
thp br-ri^ Ihe rno^t: the noise or the 
sue : ^ movement? 




□ Find out if clay snakes or paper bird 
models affect the fe5ding of your 
birds. If so, hou'^ 



'v 




3. Warn the kids not to let the birds eat 
directly out of their hands. (Some birds, 
especially geese, might nip a finger or 
hand.) Caution t)ie kids to use only small 
amounts of food at any one time. 

4. Point out your previously constructed 
models, the equipment, and the bifd 
food. Tell the kids that everything they 
nepd to carry out the challenges on the 
Action Cards is there. (The kids can 
gather their materials now or come back 
and get items as they need them.) 
Distribute sandwich baggies for cufiying 
food. 

5. Let the teams spread out around the 
site, but stay in contact with them. 

6. As the youngste/ S get involved in the 
action, grab some food and. juin in the 
activity. Move from team to team, sharing 
discoveries, questioni>, or approaches to 

a particular problem. This is especially 
helpful to kids who are used to working 
under the direction of a teacher instead 



of independently. Stimulated by the ' ^ ; 
birds, many kids will raise questions of . / ^ 
their own. Encourage the kids to ansv;er 
their own questions by trying different. ; ^r; 
ways of feeding the birds. When intv^ri^st ' 1: 
begins to wane or you run out of food^- • . 
call a halt to the feeding. , 
7. After cleaning up, , have everyone : J^.^ 
share their observations and discoveries . .- -Vr 
about the birds. You may wish^o focus. ;;'; 
the discussion on the chaUenges on^the 
Action Cards. Did any of the teams have r 
different answers to the same challenge?:' 
Do different kinds of birds prefer , . 
different fo^-^ds? '■ ''^\^\. 
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SOME WILD IDEAS 



W^ile For the Birds deals with bird 
behavior, it . also gives us the opportunity: 
to share some feelings and ideas about , 
animals. 

1. Why is it so much fun to feed 
animals? 

2. What does the term ''wild" mean? 
Are the birds you were feeding wild? - 

3. What might happen if we coritinuajaiy; 
provide food for the birds? 

4. Do you think we could change an 
animal's behavior by feeding it? How?; . 

5. What kind of animals, if any, do you 
think we shou/dnY feed? 



WHAT TO DO NEXT 



Jay Plan Set III 

Adaptation — Predator-Prey Set I : 

iBirdfeeder ; . - Set 11; 

'^'X/c/dng to Food ^ ' Set 11 
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3 living in Si^^^-w ^. ...vtir , 

d marine sites : idi have u/ave 

2 a unique problem. They nRust 

vi^'y flowing water or be 
;'r= .5 ./ilh. it- Many organisms 
IqI shapes and structures that 
>m to withstand this force. A 
^rnpL has legs with hooks. 
: to cling tightly to subn:^ ?rged 
ne abalone has a broad, 
"oot that can exert a 

suction grip on underwater 
p:-; anchor themselves with 
di'asts (anchoring structures) 
toui^h, rubbery bodies that 
don't break with strong 



Settling in protected areas is another way 
organisms withstand currents. Clams 
burrow into mud or sand. Fish often stop 
in eddies or seek shelter among rocks, 
thus conserving their energy while tliey 
wait for the currents to carry food 
their way. 

Specialized shapes, holding structures, 
and protection-seeking behavior are 
examples of adaptations for living in 
running water. An adaptation is any 
feature of an organism that improves its 
chances of survival and reproduction in 
a particular area. 
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i i part i challenge: create an 

i organism that will 

withstand currents !n your 
[aquatic site. 

Keep nets and froughs out of vnevv or 
under your control until the second pan 
I of the activity. 

II. Divide the group into buddy teams 
and limit the activity area to a safely 
i manageable size (ten. to thirt\^ meters of 
? a stream, creek, or shore line.'. 
I 2. Stand by the water where everyone 
can observe, and hold up a cork or 
sponge. Tel! the kids that thi- object 
represents a plant or anima! that miyht 
live in the stream. : )rop ill*' ' creature" 
I into the water to siiovv t':..„' kids \]o\': 
I organisms can be v% ashed av/ay by 
\ currents, 

\ 3. Hand out one creature to eveivone 
I and ok them to place the'.! creature.^ in 
j lite water v^/Nere i\ jy v.'on'i be washed 




I 4. Wlien rl^ey are finished, explain 
I Ihey [':ave just demonstrated one wav 
: organisms avoid being v^ashed awav': 
i - eeking a spot protected from the 

\ , c. Trent's main forcp. 

\ 5, N( w demonstrate the "flood test."* 
! Dump a milk carton full of water riylii 
next to one of the c.'eatures. Dislodge 
several creatures w-r^a the flood test to 
! point out the need for adding holding 
j struc :■ s (such as legs, roots, or hooks) 
to matures. 

6. C'na!. :ge the kids to add holding 
struct that will allow the creatures to 
with:.Ldiid the flood test. Bring out the 



junk box and spread out the construction 
materials. Sticks, rocks, and other 
tTiaterials can also be used. Suggest that 
the teams pick something (a rock, log, 
plant) in the water for their models to 
iiold onto before they add holding 
structures. 




7. Ask the teams to check the holding 
ability of their creatures by placing them 
in a shallow and fast-flowing area or 
an area of surging w^ater. Give each of 
the teams a milk carton to use for the 
IK-.-.od test. 




S. After evetyone has chec'-;ed the 
hrjlding structures they cre^'ud, mention 
that many organisms living in this water 
ilso liave holding structures. Tliese 
s'rucLures are railed adaptations 
bee wiiNe iliey improve the organisni's 
i^hai^ces of surviving] and reproducing in a 
particular area, 




1 1 1 




O CQ 



PART II CHALLFNGE: COMPARE 
THE HOLDING ADAPTATIONS OF 
ANIMALS U^tNG IN YOUR SITE. 



Introduce Part II by telling the kids that 
now they are going tooexamine the 
holdirig struciiires. and behavior of 
aninials living in the site. 
1. Introduce and demonstrate the use of\ 
bug boxe?;- containers, and dipnets. (See 
the "Aquatic Observation Aids" 
Equipment Card in the OBIS Toolbox 
foiio.) Hand out one, set to each team. 
Then tell the kids to collect a variety of 
aquatic animals. 




2. After ten to twenty minutes call 
the teams together and give them the 
opportunity to share the ir findings. 

3. With a Hold-It Trough, a dipnet, and 
some of the captured animals, . 
demonstrate the use of the trough: (See 
the equipment card.) Be sure to place 
some bottom nnaterials in the trough. 

4. Hand out one trough to each- team 
and as,k the teams to compare the 
holding abilities of their animals. 
Encourage the teams to look at the shape 
or structures (legs, suction disks, hooks) 
and at the behavior (strong swimming, 
diving for the bottom, crawling among 
rocks) of their animals as they hold onto 
or move through the troughs. 



CURRENT THOUGHTS 

■When five to ten minutes remain in ^ ■■ 
the activity period, call the teams back • 
. and ask them to describe the holding 
adaptations that they thought were , 

most effective. . -' . 

□ Which animal(s) resisted the strongest 
currents? v 

□ Where' were tlie animals with, strong. ■ 
holding abiHties found? Did they live , 
in the same parts of the site? . . 

□ What advantages might there be to--. / :,v 
living in swift currents? ■. ^ C - : • 

□ Ask the kids what adaptations they Z i 
' would like to have if they were to live m 

fast-flowing water. 

Returning the organisms. Have the , 
younfr/'-irs return the animals to the ' ^' 
place^ aiey were taken from. Ask the kids 
to see how quickly the animals disappear 
from view.. ' ~ 

FOLLOW THROUGH 

1. Investigate portd animals and compare 
, their behavior to the behavior of biream 

animals when both are subjected to 
currents. - 

2. Compare animals found in a fast 
section of a stream Avith those found in . 
slower sections, e.g. a rocky bottom 
versus a muddy bottom. 



WHAT TO DO NEXT 



Can Fishing 
Silent Stalking 
Water Striders 
Great Streamboat Race 
Invent an Animal 
Water Breathers 

o\~ 



S'^t ill 
Set Hi 
Set III, 
Set I 
Set I • 
Set II 



ERIC 



ERIC 



An animafs behavior is chsely related to 
that animars piiysical structure. Behavior 
is what an animal does. Structures are 

parts of an animars body, e.g. feet, 
k^gs. tail, or antennae. The presence or 
absence and the shape and s\ze of 
structures of an organism determine the 
kinds of things that animal can do. The 
wings of a bird enable it to fly. The 
broad, flat feet of a snowshoe rabbit 
enable it to run on the surface of soft 
snow. The hawk is able to catch and hold 
prey because of its sharp, hooked talons 
(claws). When a structure is necessary to 
tb.e completion of a particular behavior, a 
structure/function relationship exists 
An awareness of structure/function 
relationships can produce a bettei ur^der - 
standing of the special characteristics and 
abilities m living things. In this activity, 
youngst-jrs learn about structure/function 
relationships by investigating isopods. 

Have you ever seen an isopod? Perhaps 
while pulling weeds or looking under a 
rock you discovered a small, grey or 
black animal with many legs. You may 
have called it a pill bug, a potato bug. or 
even a roly-poly bug. These are all 
common names for isopods. At first 
glance they -all look the same. A closer 
look, however, reveals several distinct 
differer.ces. 




The pill bug has a high domed body 
that enables it to roll into a tight, 
protective ball when disturbed. It is 
generally a slow^:-" runner than other 



isopods. When upside dcm'n on a smooth 
surface, the pill hug has difficulty tumiiig 
over because of its domed body. 

Anoth(M- common isopod, the sow bug, 
has two tail-like appendages and a broad, 




flattened bode that allows it to flip over 
easily fvon- ^.n upside -down position. The 
sow bug cannot, however, roll into a b.sU 
as can the pill bug. The sov,-' bug relies 
instead on speed to reach a place where' 
W can hide from predators. 

In this activity the youngsters hunt for 
and collect isopods. By making 
descriptive lists, the kids discover tliat 
there are two kinds of isopods. Ne.xt. by 
conducting a series of races that simulate 
isopods escaping from birds, the kids 
confirm behavioral differences between 
the two kinds of isopods. The concept of 
structure/function relationships is 
then introduced and related to the 
vyouiigsters' experiences with isopods. 

Note to leader: This activity requires 
two different kinds of isopods. See tlie 
PREPARATION section for details on 
locating and identifying the two types. 



4. 



1 



For each youngster: 

1 clear plastiv cup, plastic bag, or 

baby-food jar 
1 trowel, stick, or sturdy spoon .u 

digging 



For the group (about sixteen 

youngsters): 

1 data hoard 




1 marking pen 

1 pi)?ce of string, 30 cm long 

• several pieces of chalk \ 

4 SVa" X 11" pieces of paper 

• scotch tape 

• scissors 

• . hand lenses* or bug boxes* 

*Available from the Lawrence He!! of 
Science. See the * "Equipment Order 
Foiin- ' in the OB/S Too/box folio. 



the tip to leave a 2-em openinc^. You will 
need one funnel for every four kids. 




ACTION 



PREPARATION 



Selecting a site. Sow bugs and pill 
bugs are\Commonly found together in the 
same site! Find , a garden, a local park, or 
a vacant lot that contains both kinds of 
isopods. -Make sure that the site you 
select has concrete sidewalks, hard 
packed dirt, or smooth asphalt nearby. 
This smooth, hard surface will be used as 
a racetrack. 

Finding isopods. Look in dark, moist 
undisturbed spots with decaying plant 
matter. Such decaying matter is food for 
an isopod. Also look under boards, logs, 
rocks, piles of leaves, and grass cuttings. 
Dig into the litter beneath trees or on the 
forest floor. When you find an isopod, 
place it in your hand. If the isopod rolls 
intQ a tight ball, or is unable to flrp over 
frorn an upside-down position, you have 
a pil! bug. If the isopod has two tail-like 
appendages and quickly flips from an 
upside-down position onto its feet and 
runs, it is a sow bug. 

Just before you start the activity, collect 
two or three isopods of each kind to use 
in inb'oducing the activity. 

Maklrag "bird beaks." Roll and scotch 
tape an 8%'"' x 11" sheet of paper into a 
''bird beak'' funnel. Gut off enough of 



1. Show your group the isopods you 
collected. Tell everyone that today they 
will b' nvestigating these animals, but 
first they need to find some. Set the limits 
of the activity site*and challenge the kids 

, to find and bring back five to ten isopods 
each. Distribute digging tools and plastic 
cups or bags to hold isopods. Caution the 
kids to look carefully so as not to miss 
the isopods. Start the hunt and join in 
yourself. During the hunt make sure both 
kinds are being found. fDon't tell the kids 
that there are two kinds.) If only one kind 
is being found, direct the kids to spots 
where they can find the missing kind of 
isopod. Stop the hunt when . each 
youngster has at least five isopods. 

2. Move the. group to the race site. 
Distribute hand lenses or bug boxes. Tell, 
the kids to look closely at the physical 
structures and the behaviors of the 
isopods. Explain that a structure is any 
part of the isopod's body (e.g. tail or leg) 
and that a behavior is what an isopod 
does (e.g. runs, curls up). Tell the kids 
that you will list their observations on the 
data boards. By listing their observations, 
many of which will be conflicting (rolls 
into a ball, doesn't roll into a ball), the 
kids should soon decide that they have 
two different kinds of isopods. If they 
don't realize this, point out the conflicting 
observations iand ask the youngsters if 
they might actually have two different 
kinds of isopods. 



3. Have the kids choose a name for each 
kind of isopod. Perhaps pill bug and sow 
bug, or roly-poly and flat bugs. 

The Race . ^ ^ 

1. Tie a piece of chalk to the end of a : 
30-cm piece of string. '-^ 2 chalk and 
string as a compass to draw sevcTal 
circular racetracks on the concrete or 
asphalt. Make one racetrack for each 
group of four kids. 




"2. Introduce the races as a way of 
investigating the behaviors of the two 
kinds of isopods. Describe the race 
as a simulation in which isopods are 
'dropped by a hungry bird and try to 
escape being eaten. 

3. Show the youngsters how to start a 
race by dropping one of each kind of 
isopod through the paper ''bird beak'' 
funnel into the center of the racetrack. 
Lift up the funnel and cheer on your 
isopod hero. The first isopod to reach the 
outside line is the winner. No flipping 
over of upside-down isopods! To avoid 
confusion, race only two or three isopods 
at one time. 

4. Each race takes little time so let every- 
one have, several isopod races. Encour- 
age challenge races between winning 
isopods. 

5. - Call a halt to the races shortly before 
your activity period is over. Discuss the 
different escape behaviors of the sow 
bugs and the pill bugs. Af^ the kids to 
suggest which isopod structures (e.g. 
domed body, broad flattened body, 
tail-like appendages) are needed for the 
different escape behaviors. Introduce the 
structure/function concept. 



WHAT DO YOU THINK? 

1. Which kind'' of isopod won most ; 
of the races? Why do you .think those 
isopods won? / 

2. What effect did the size of the isopod 
have on its finishing position? ^ . 

3. How do you think slow isopods 
protect themselves? \ . ^ , 

4. Suggest some human structure/ 
function relationships. ^ . 

5. Can you think of some human body 
parts or ' structures 'that have no function? 
What are they? 

fS. Ee. sure to have the kids return .the 
isop;-«us to the places where they were - . 
captured. * " ; • 



1. Further Races. Race the two kinds 
of isopods on a different kind of track. 
Try gravel or grass. Dd the behaviors of 
the two kinds of isopods change? 

2. Release some isopods on blades of 
grass. Which^kind of isopod is easier to 
see in the grass? 



Ants Set III 

Hold lt\ . ^ Set III 

Adaptation— Predator-Prey Set I 

Seed Dispersal Set I 

i lopper Circus . . Set 11 
Litter Critters . JBpk 



5 FOLLOW UP 



WHAT TO DO NEXT 



ERIC 



1.0 



LI 



12.0 



1.8 
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ERIC 



CHAI.LHNGI:: f HF.D JAYS AND 
f-lND TMI- COLOR OF FOOD THEY 
PRFFFf^ TH\- TO CHANGE THIS 
PRFfT KFNCF BY ALTERING THE 
FLAV(>R OF THE FOOD OF THE 
PREFERRED COLOR. 



PREPARATION 



Select the site. Check out possible sites 
where jays gather. Picnic or camping 
areas, parks, or established bird feeders 
are often good places. Select a site where 
at least five jays rradily go after food that 
you set out. identify one highly visible 
bait statiofi, such as a low limb, a bench, 
or a flat rock, to be used by the entire 
group. . . 




MATERIALS 



For each group of ten: 

1 eight-ounce package of elbow 
mticaroni (cooked: ^ee 
PREPARATION section 

• k.jod coloring — red. green, 
blue, yellow 

b plcjstic y )duce bags 
I cictta )ard 

1 nvirking pen 

• salt 

• other flfjvorings such as cayenne. 
[;e[)i^ter, IkjI sauce, mustard, 
almond extract 

2 to A nuxini] containers, e.g. milk-carton 
lialves 

• [kqoer towels for wiping hands 
© stick or spoon t<j use in mixing 
e wrist watch 

• 'Jupiicated Actir)n Cards 

1 master ot Att}(,>n Cards (2 sheets) 



Optional: 

• binoculars 

• field guides to 
l(.)Cal birds 




Prepare the bait PnTook an eight- 
ounce package cj elbow macaroni 
withour addinx.: the .vo/^' to the cooking 
water. When the macaroni is tender, 
divide it and the C(>oking water into six 
eqLdl parts. Set aside two parts of 
macaroni. Place the remaining four parts 
into separate bowls. To each bowl add 
one teaspoonfui of a different food 
coloring. Stir until the dye covers all the 
macaroni. If the macaroni is not a bright, 
rich color add a little more coloring. Let 
the macaroni sit for ten to fift''-^en minutes. 
Rinse each color of macaroni separatel]; 
in a collander, drain, and package each 
in a separate plastic bag. Package the 
leftover white macaroni in two bags. 
Refrigerate the macaroni until you are 
ready to use it. Use the prepared 
macaroni within five days. 

Duplicate enough Action Cards for each 
team to have one card. 




EKLC 



JAYPIAY 
Action Card 



How long do birds slay by the (cod before they fly away? 






JAY PLAY 
Action Card 



What appears to be the birds' favorite color of food? ? 



Favorite Color 



Second Favorite Color _ 



1 





JAY PLAY 
Action Card 



Are the birds communicating with each other by 



calling to each other? 
looking at each other? 
doing something else? 

What? 



ERIC 




JAY PLAY 
Action Card 

How do the birds approach the food? 

go right to it 

look around a lot 



sneak in . 



10 



ACTION 



1-5 ihi:,jciy site, show the. youngsters 
Tht\col(jred/macaroni and explain that it 
vvill be used as bait to attract birds. To 




get ("he youngsters thinking about 
prefi.'rence.s in focxl color, ask: '"How 
does the color of food affect your 
decision to. eat itV^^ "How would you 
react to black mashed potatoes or blue 
chicken".-^^' Encourage a short discussion 
f )f fi<.Av. rlirough experience, we expect 
certain foods to be a certain color. Ask 
the youngsters how they think birds 
might leani such things. Then read the 
challenge to them. 

2. Divide the group into five teams. Give 
eacli team a different color of macaroni, 
retaining one package of white macaroni 
for future use. Point out the bait station 
Vy'ou have selected for placement of the 
macaroni. Then have the teams alternate 
the colored pieces of macaroni in a litu> 
like a string of Christmas tree lights, i.e. 
.so that all pieces of one color are not 
clurnped together. Each piece of 
macaroni should be about 4 cm from the 
next one in line. 



3. As soon as the youngsters finish 
putting out the macaroni, have them sit 
in a group at least six meters away from 
the food. Caution them to be quiet and 
have patience. One youngster should 
note the time the trial begins to see how 
long ic takes for the fiibi birds to come to 
the macaroni. 

4.. Distribute one Action Card to each 
team. Each card gives different 
observation instructions. The teams can 
share their observations at the end of the 
session. 

•5. Tell each team to keep track of how 
many or its color of macaroni have been 
eaten. As soon as eight pieces of one 
color are gone, end the trial. Have each 
team record on the data board how 
many pieces of its color were taken. Ask 
the group which color the jays preferred. 
Suggest to the group that they conduct a 
second trial like the first one. (A secon^i 
trial selves to reinfoire the, color 
preference in the jays and allows the 
youngsters to catch action they may have 
missed in the first tiial.) 



Scrub Jay 





6. After the second tria| ask the 
youngsters to use the^ata they recorded 
on the data board'Fo determine which 
color the birds' prefer. (Usually it is '.^;hite.) 
Ask the. youngsters if they caii Ihlnk of 
ways^'to change the birds* color 
^prelerence in macaroni. Among the ideas 
""usually suggested is making the preferred 
color taste bad. Show the i'eams the salt 
and explain that-adding salt to the white 
macaroni will not change the color, just 
the taste. Give the white-color team a 
mixing container, the salt, and a mixing 



stick. Make sure that enough salt is added 
to completely coat the macaroni pieces. 
Use some of your reserved white 
macaroni if it is needed. 

7. If jays do not prefer white macaroni 
have the children add one of the other 
flavors to the preferred color of macaroni. 
(The white salt will change the color of 
the dyed macaroni as well as the taste.) 

8. After the preferred color is altered in 
taste, conduct a third trial similar to the 
first two -trials, but using the salted or 
flavored rnacaroni in place of the 
plain-flavored macaroni. After eight 
pieces of one color are eaten, record the 
results on the data board. Be sure to 
indicate which color was salted or 
flavored. 

9. Conduct one or tvjo more trials as 
interest permits. If the birds will not eat 
the salted 'or flavored macaroni, 
encourage the group to conduct another 
trial using only plain-flavored pieces of 
the preferred color of macaroni. Record 
the results. Did the jays learn to avoid 
what was once their favorite color, even 
though it now tasted good? 

10. Before the session ends, have the 
teams share their Action Cards and 
findings with the group. Encourage 
everyone to contribute any behavior or 
information they observed. 




JAY SQUAWKS 

1. Do you think jays can learn? How 
vyell did they iearn and how quickly? 

2. In what other ways is color . recognition 
important to birds or to humans? 

3. Why do you suppose jays are willing .. 
to try foods that they normally don't eat? 



FOLLOW THROUGH 

This activity usually prompts youngsters 
to further explore color preferences or jay 
behavior. Some suggested challenges are: 

1. Find out if jays prefer different colors 
of food in different locations. Do they 
seem to like one color on the ground and 
another color in the branches? 

2. Discover if jays will eat macaroni of a 
non-preferred color if it is the only color 
available. 

3. Use food to bring the jays as close to 
you as possible. 

4. Find out which kind of food the birds . 
prefer when they must select from a 
number of foods of the same color. For 
example, conduct a trial using all 
white-colored foods such as macaroni, 
bread (without crusts), turnips, popped 
popcorn, and potatoes. After a food 
preference has been determined, try to 
change the food preference by salting the 
preferred food. . 



WHAT TO DO NEXT 



For the Birds Set III 

Attention! Set I 

Who Goes There? Set I 

Birdfeeder Set II 

Flocking to Food Set II 



LOOKING AT LITTER 

In this activity, the youngsters examine 
the litter in the site and; using the 
evidence they uncover, decide whether 
litter is a problem in the environment. 
The activity does not advocate littering or 
cleaning up litter. Litter may be removed 
during the course of the investigation, 
but this decision should be left up to the 
participants. After alL how would you like 
sorneone "out there" judging your home 
to be undesirable and hauling it away to' 
an ' appropriate'^ place? No matter what 
• decision your youngsters make, they 
probably will be surprised by the 
numbers and variety of animals living 
in their litter collection. 



Optional: 

6-8 white-bottomed containers • 

(milk-carton halves) 
6-8 magnifiers'^', or 




CHALLENGE: FIND OUT HOW 
ANIMALS USE MAN-MADE LITTER 
IN THEIR ENVIRONMENT. 



MATERIALS 



For the group: 

4 large cardboard boxes (6 if site is rich 
in litter) 




1 m^'*king pen 




Alternate Collection Method: 

1 medium paper bag per youngster 




Available from the Lawrence Hall of 
Science. See the "OBIS Equipment 
Order Form" in the OBIS Toolbox folio. 



PREPARATION 

Select a site that contains an ample 
supply of man-made litter. The longer 
the litter has been in the site, the more 
animals you are likely to find. 



ACTION 

1. Cir'Uher at your littered site. Invite the 
younysters to look around the area. Draw 
atteiirion to the litter by asking if anyone 
noticed the papers and cans. Ask the 
participants what effect they think the 
litter has on the organisms (animals and 
plants) living in the environment. Tell the 
group that one way to find out is to 
collect the litter and examine it. 

2. Defin(^ the boundaries of the area ^o 
be '*de-littered" by the group, and divide 
tfie group into teams of two to four 
youngsters. Give each team a box and 
send the teams out to collect all of 

the litter. 

3. When the participants have collected 
the litter, call them back to look over 
their spoils. Encourage each kid to look 
at, into, and through a piece of htter to 
sv:'e if there are any animals living in it. 
With any luck at all someone wnll almost 
immediately find some in^^ects or other 
smal) animals. 

4. Su^Jgest sorting the litter according to 
whether or not there is anything living in 
it. Condense the .four bo.Kes of trash into 
two boxes, and label the empty ones 
"Witfi Ljfe" and ''Without Life." If your 
.site is particularly rich in litter and you 
h-.iVt.^ extra boxes, use them for additional 
"W^ith" and "Without" boxes. 




5. If you use the optional w^hite- 
bottomed containers and magnifiers, put 
them in a central location. Encourage the 
kids to place organisms from the litter 



into the white-bottomed containers and 
then place the piece of litter in the ^'With 
Life" box. Litter that does not contain 
organisms should be placed in the 
''Without Life" box. Allow plenty of time 
for this part of the activity, encouraging 
the youngsters to look closely at the 
organisms found and to share their 
discoveries with each other. Make sure 
that all organisms are returned to the 
environment at the end of-the activity. 

Alternate Collection Method 

IF your site has only a small amount of 
litter, and you want to be sure the 
youngsters have the opportunity' to 
observe the animals lurking therein, use 
the "sort as you go" method. Form 
teams of two and give each team two 
paper bags, one labeled ''With Life" and 
one ''Without Life." Have the teams 
investigate each piece of litter as they go. 
and place it (and its organisms, if any) \n 
the appropriate bag. When you call the 
group back together, the * Withs" and 
"Withouts" can be condensed into large 
boxes and discoveries shared. 

GIVE IT A "LITTER" 
THOUGHT 

□ Look over the "With" and "Without"' 
piles of litter. What kinds of litter do 
animals use? (Paper, cloth, cardboard.) 
What materials are not used by animals? 
(Plastic, glass, metal.) Some "With" and 
"Without" separations display this 
materials preference very clearly - others 
less clearly. 

□ Mini-Habitat. Each litter item and its 
immediate surroundings make up a 
mini'habirat. Have the youngsters 
describe the conditions in somie of the 
litter mini-habitats, e.g. warm, dry, moist, 
cold, humid. 



□ Look through the "With'' pile for 
evidence that animals have^been eating 
litter (part of the process of natural 
recycling). Which kinds of litter are being 
recycled (eaten) and which are not? 
Does the group think any changes should 
'be made in the materials used for 
disposable packaging, and beverage 
containers? What kinds of changes? 

□ Consider aesthetics. Does your site 
look better with or without litter? 

□ What might happen to the animals you 
found in the litter if you remove the litter? 
Will they find natural homes? (Sec the 
FOLLOW THROUGH section ) 

□ What effect does litter have on plants? 
Were plants growing in litter? Under 
litter? 



A CONTROVERSY: 
RETURN IT OR 
TRASH IT? 



You have a collection of litter: some that 
supported life and some that did not. Ask 
the group what should be done with the 
litter. If everyone feels that it should be 
either returned to the site or removed 
to a trash can, follow this decision. 
However, if some feel inclined to return 
some of the litter, and others want to 
dispose of it, form two sides to the 
controversy. Have the "return if faction 
prepare a list of reasons why the litter 
should be returned, and the ''trash it" 
faction prepare a list of reasons why it 
should be trashed. Allow three minutes 
for list completion. Then have a 
spokesperson for each faction state its 
point of view, using the list of reasons. 
Let the teams rebut at the end of each 
presentation. Work gut a solution to the 
problem. Act on the decision. 



,1 



•A 




FOLLOW THROUGH 

□ Find out where your litter animals live 
besides in the litter. Look for their natural 
homes in an unlittered site. Release some 
litter prganisms and see wheve they go. 

□ Repeat the activity in a different 
environment: s^^L^shore, city, farm, city 
park, or tsail. Do you find the same kinds 
of animals using litter for homes? 

□ Do you find more animals in litter 
when the weather is cool and moist or 
warm and dry? If your site is dry, moisten 
a section for a cojuple of days and 
compare discoveries with a dry area. 



WHAT TO DO NEXT 



Can Fishing 
Isopods 
Web It! 

Natural Rec\;cling in Soil 
Litter Critters 



Set III 
Set III 
Set III 
Set I 
Set II 



Male blue bellk^s and chameleons 
establish territories and defend them 
against other males. A territory is any 
area that an animal defends against other 
rtnimals of the same kind. Male lizards 
warn other males to keep away by 
displaying their bright markings or throat 
fans, making threatening postures, and 
bobbing up and down with a mo'/ement 
that resembles push ups. If the displays 
don't drive off the rival, fighting may 
occur Similar displays are used by males 
duriruj the breeding season to attract 
females. 

In this (icrivity the kids use lures to attrac' 
ii/'a^ds ,ind tlien place lizards next to each 
otlicr U) investigate lizard interactions, 
{■5e<;cju^e hotri kirKis or lizards are quick to 
IvaI^: vA\e]\ ^uirrled. you will have more 
•.i;cv>/s- if yc>i: /:\ppn.>ach them with 
c.iutioii I'or this reason, the activity 
*',^;^:'rks [)e:^r with groups of two to six kids 
[>er loader Playing Silent Stalking (Set 111) 
is a i^^tM^d Lv.jy i(j help vour kids develop 
\hi' •'..liking skills tiiey w'ill need to get 
cK >N* • t' .> li/aids. 



1,1/AKI) fUHAVIOR AND 

INTf,KA( HONS Fif.TVVFi.N 
!.l/Af^5)S 



MATERIALS 



For each kid: 

1 l.iAirc! Ri(^ 



For the group: 

1 "Lizard Rig*" -Equipment Card 

1 junk box (bits of yarn, cloth, colored 
paper, foil, rubber bands, and other 
lure materials) 

2 pairs of scissors 



For Mark and Release: 

• several vials of thick lempera paint (3 
or 4 different colors) 

• several small watercolor paint brushes 

1 cup of water for washing brushes 

2 to 4 magnifying lenses'^ (optional) 

•■'Available from the Lawrence Hall of 
Science. See the ''Equipment Order 
Form" in the OBIS Toolbox folio. 



PREPARATION 




Site. Lizards are iriost abundant during 
late spring, summer, and early fall. 
Choose the middle of a warm sunny day 
to look for good lizard sites and to 
conduct the activity. Select a site tliat 
contains a good number of lizards (one to 
two per buddy i?am). Finding a good 
lizard site is a good pre- activity task for 
the kids. 

Blue bellies prefer sunny areas and 
inhabit grassland, chaparral, and open 
w^oodland areas. Favorite haunts include 
vTOod piles, dry creek beds, fallen trees, 
fences, old buildings, tree tiiinks. rocks, 
and brush heaps. Arheiican chameleons 
are climbers that prefer shady areas and 
are tommonly found on trees, shrubs, 
vines, fences, and sides of buildings. 

Safety. Because many kids are timid 
about handling lizards you may have to 
do most of the initial handling. Both blue 
bellies and chameleons may try to bite- if 
they are handled roughly, but their bites 
are harmless, not even strong enough to 
break a person's skin. Even so. being 
bitten scares many people. Practice the 
handling procedures outlined in the 
"Lizard Rig'"' Equipment Card (in the 
OBIS Toolbox folio) so you can 
confidently show the kids how^ to handle 
lizards. Stress gentle handling! 
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ACTION 

Lizards Feeding 

1 Divide the group into teams of two or 
three. Sut up at least ten meters aweiy 
mjrn the lizard area, 

2 !x)care a lizard and let the group 
ajjproach to get a close look. Emphasise 
tfie slo^v. quif.n approach. 

'A. Return to xhe preparation area' and 
trUr'Kluce tlie activity hy telling the kids. 
■'VVe"ri' going Jo use lures to discover 
lujiv lizards get their food and what they 
might eat." 




'I f^.ili our a L.i/ard Rig cjnd explain liow 
}t r,)n he useci to daivjie lures near a 
-. li/ard fsSoP the ecjuij^m'ent card,) 

~) ' f land out the hi/ard Rig materials. 
Alter eacii teani fias constructed a rig. 
ciialienge the group to create li/ard lures 
fn)m the juf^k materials or from 
nf )n liviiig nuuerials around the site. Melp 
any teams that are "having trouble 
attachi[ig.lur<'^ to tlieir lizard r?gs. 
[■mphasize . 'Uce again that tfie lizards 
must be approached cautic:)usly or they 
u'lll scamper and hide. 



6, Invite the kids to experiment with a 
variety of lures, Wh^^n someone comes 
up with a *'hot** lizard lure, encourage 
kids using less successful lures to 
compare the "hot lure" with their own. 
Try to see to it that everyone gets- to see 
a l::'ard leuping and grabbing for a lure. 

7, Aftvi fifteen to twenty minutes of 
experimentation with lures, call the team.s 
together and ask them which lures were 
successful. What sizes, shapes, colors, 
and types of movement worked best? 
Ask the kids; "From the way the lizards 
reacted to the lures, how do you think 
lizards get their food?. What do you think 
they might eat?" 

Lizard-to-Lizard Interactions 

h Introduce the second challenge by 
asking the group if anycme obseived two 
lizards together (within a few centimeters 
of one another). "Let's find out how 
lizards react when one lizard is placed 
next to another one." 

2. Sh«)w the group hcuv to tie a sliding 
noose on their Lizard Rigs and explain 
the procedure for catching lizards, (See 
the equipment card.) 

3. Jiy to catch a lizard to demonstrate 
•the noosing procedure. If you are not 
immediately successful, don't waste time 
trying to catch a lizard. Challenge eacfi 
team to catch a lizard, 

4. Wher^ the first lizard is noosed, call the 
youngsters back and demonstrate the 
handling and tethering procedure. (See 
the equipment card.) Encourage -the kids 
to touch and handle the lizard. This is a 
good time to explain that the more 
brightly colored blue bellies or the 
chameleons that display a large red throat 
flap are probably males, 

5. When two) or three teams have 
captured and tethered a lizard, suggest 
that they try the following experiment 
when they locate a free (iintethered) 
lizard. 



Uzard Experiment: Starting about one 
to two meters away, place a tethered 
lizard within sight of a free lizard and 
slowly move the tethered lizard toward 
the free lizard. At what distance does the 
free, lizard react to the tethered lizard? 
What happens? 




6. Encourage the teams to place their 
tethered lizard next to both a larger lizard 
and a smaller one. How do the lizards * 
respond? See UZARD TALK for other 
suggested questions. 

7. Be sure to return the lizards to the ^ 
places where they W(gre, found. If you can 
bring the group back to^ the site within a 
couple of weeks, you may want to mark 
several lizards before releasing them. (See 
the Mark and Release section.) . 

LIZARD TALK 

I ■ 

Call the kids together to share their 
observations. Ask them to describe how " 
the free lizards acted when a tethered 
lizard was slowly brought closer to them. 

1. - How did free lizards. respond to large 
'and small lizards? How.,)vere the , . 
responses different? 

2. Did any fighting between lizards 
occur^ What happened? 

3. Why ^do you suppose some liaards 
bob up and dpwn, arch their backs, and 
move so stiffly when approached by 
another lizard?: 



4. Were the encounters between males- 
and females different than encounters 
between lizards of the same sex? 

5. Territories. Explain that many ■ 
animals, including dogs, cats, and many • 
birds, set up certain areas and defend 
them against -other animals of the same 
kind. Biologists call these areas 
territories. Suggest that one explanation 
for the displays and the attempts at 
driving away intruding lizards might be 
that lizards also set up territories and 
defend them. Ask the kids if they think.^ 
people have territories; Ask the Idds t5/' 
explain their answers. 



FOLLOW THROUGH 

1. Mark and Release. Dab a small 
circle of paint on the base, of each lizard's 
tail. Use a different color of paint for each 
, lizarc mark that lizard's capture point 
with a :'j of the same color of paint. 




Release the lizards a few metere from 
their capture point. Visit the sits over the. 
' next few days to see if any of the lizards 
have returned to their former locations. 
2. Smile! You're on Candid Camera. An 
interesting follow up, if your kids have 
access to a camera, is for them to try to 
get a close-up pictijre of a lizard. 



WHAT TO DO NEXT 



Mi^stery Marauders Set III 

Water Siriders , Set 111 

Adaptation — Predator-Prey ;Set 1 

, Invent an Animal . Set 1 

A B^etter Fly Trap ' Set II 

Attract a Fish Set II 




M\n\: (Uiunal:- cnt pLiors. LdVyc animals 
such. <\s slu.n.'p, o\^us. cHxl deer eat large 
amounts of plant material, frequently 



devouring plants right down to the earth. 
Small animals such as grubs, beetles, and 
grasshoppers eat much smaller quantities 
of plant materials as individuals, but their 
combined effect on. plants is much greater 
due to their tremendous numbers. 




Mukirudes of different kinds of insects 
, attack almost every part of every kind of 
plant. The part of the plant insects most 
frequently nibble on is the leaf. Evidence 
ieft in the wake of feeding insects is quite 
varied. Some leave only twigs behind, 
cofisuming entire leaves. Some chew 
smalt round holes in leaves, and others 
make worm -shaped chaxinels. Some work 
from the edge inw'ard while others prefer 

<^crape, away one surface of ihe leaf.. 
To ilu' trained observer, the method of 
attack on- a leaf cin be a clue to the type 
<;r animal feeding on the plant. 

!n Mus^ery Marauders youngsters assume 
the r<^le detectives and gather evidence 
. of animals feeiiing on the plants in a 
vacant lot. meadtjw. or vegetable garden. 
After the evidence has been gathered, the 
kid^ returi) In tfie site to round up [he 
^'susperts * at ifie '^scene of the crime." 
f-uuiUy, the youngsters attempt to catch 
some of the suspect's associates by 
orgaiii/ino ,\ "shake down" in the » 
flam^ujed lUX.vj. 



MATERIALS 



For each youngster or team of two: 

1 Action Assignment Card, duplicated 
from master (optional) 

2 nr^edium-sized plastic bags 
1 magnifier'-' or bug box'^' 



'"V ^ 




1 sweepnet. OR 

1 Shake-It Container 



At 



For the group: 

1 miaster of Action Assignment Cards' 
1 ""Sweepnet" Equipment Card. OR 
*Shake-lt Container" Equipment Card 



1 



Available from the Lawrence Hall of 
Science. See the "*Equipment Order 
Form" in the OBIS Toolbox folio. 



PREPARATION 




1. Select a site with "holey"" plants. 
Check several different plants for holes 
in leaves or missing leaf edges. 

2. -If you are going to use the Action 
Assignment Cards, duplicate them in 
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MYSTERY MARAUDERS 
Action Assignment Card 



It has been reported that some mysterious animals are eating the 
plants in this area. Your Action Assignment, if you choose to accept 
i^is to gather some leaf samples as evidence that this is true. Look 
for leaves with hol*;.^ in the middle, 





MYSTERY MARAUDERS 
Action Assignment Card 



It has been reporteci that some mysterious animals are eating the 
plants in this area. Your Action Assignrtient, if you choose to accept 
it, is to gather some leaf samples as evidence that this is true. Look 
for leaves that have the edges chewed away. 



^^r^.i' r^*^**:/*.. --v 





MYSTERY MARAUDERS 
Action Assignment Card 



It has been reported tnat some mysterious animals are eating the 
plants in this area, Your Action Assignment,' if you choose to accept 
it, is to gather some leaf samples as evidence that this is true, Look 
for curki brooming, or shmkd leaves, 




MYSTERY MARAUDERS 
Action Assignment Card "^AS^ 

It has been reported that s6me mysterious animals are eating the 
plants in this area. Your Action Assignment, if you choose to arxept 
it, is to gather some leaf samples as evidence that this is true. Look 
for surface scraping on the leaves. 




advance. 

3. If yrai are goiny tr) make nets or 
Shake It Containers, do so in advance. 
(See the "Sweepnet" and "Shake-It 
Container" Equipment Card.s in the OBIS 
Toolbox folio.) Nets work best in areas of 
grassland or low shrubs. The Shake-It 
Containers work well witii bushes, shrubs, 
and trees. 



ACTION 



Yrnj can inrrcKluce tfie activity eitlier 
verbally or with Action Assignments, 
u. hie'h are nuA'e specific and usually work 
I'l' 'fk'i" witf] « )lder kicU-. 

! Introducing the activity. 

<i Verbally. f\i tlie activity sitL, say; "It 
has Ix.'cw repf irtetl tfiat a mysterious 
animal l:as been (.vting plants in this 




.Uivt .\\\)[\ may ^;ant in show them 
< >rie IlmI v^'itli h.ules!) Your assignment 
1^ [(> takr a pL.istic l^ag and gather some 

s:ainpk's as evidence that this is 
true " rell the ki<js to take five to ten 
minutes to completcvthe assignmcMit 
and bnng in tlu' evidence. 
Written, [)isrnbute one Action 
Assignment Card and plastic bc^g to 



each participant or team. Tell the kids 
to take five to ten minutes to locate 
and bring in the evidence. 

2. Look at the evidence. Spread it out for 
all eyes to see. How many different kinds 
of damaged plants were gathered as 
evidence?^VVhich plant is most popular as 
a food source'^ 

3. Challenge the kids to find out which 
animal was responsible for the damage. 
Send them back into the site with a lens or 
bug bo.x to look closely for suspects at the 
scene of the crime. Tell the kids to look for 
animals in the act of eating leaves or at the 
site of the plant damage. Suggest looking 
in buds, on the tips of branches., on the 
undersides of leaves, and in curled leaves. 
Ask the kids to retain suspects in their 
plastic bags and share results with the 
other investigators. Did. they identify any 
culprits? 

4. The suspects now under suiveillance 
may ..ave undiscovered accomplices in 
the field. Organize a shake-down 
operation with your sweepnets or Shake-It 
technique. (See the ^'Shake-lt Cpntainer'^ 
Equipment Card.) Demonstrate the 
technique(s) and send the kids out with 
plastic bags to bring in the suspects for 
obseivation. 

5. Informal line-up. Call the group 
together to share discoveries. 'Have 
everyone put their "bagged" suspecis in a 
line and look for interactions. Introduce 
leaves into some bags. Do any insects go 
to them? Eat tliem? Are ariy suspects 
attacking other injects (acting as 
predators)'.-^ 



CHEWING THE 
RAGWEED 

Wrap the investigatir)n witli a brief 
discussion. 

' i Who did the dirty work? On wiiat 

t :r 
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evidence do yoa make your judgment? 

□ What was the crime? Getting something 
to eat? Aren't we all guilty of that? What 
should the sentence be? 

□ Were you able to associate certain ■ 
animals with certain kinds of damage? 

□ Did the shake down produce any 
animals (predators) that help keep the 
plant eaters under control? (Spiders, 
mantids, ladybugs, or others?) 

□ If no culprit was identified, why do you 
think you couldn't find one? Too' hot? Too 

^cold? Too light? Too early? Moved on? 




FOLLOW THROUGH 

□ Plant-eating animals are known as 
"pests'' when they dine on your vegetable 
garden. Set up a pair of similar gardens. 
Have the kids try to keep pests away from 
one garden (screening, hand picking, 
garlic spray,. chickens, ashes) and let 
nature take its course in the other. 
Compare the results. 

□ Are some pests associated with only 
certain plants? Have the kids search 
garden plants to find out what is causing 
damage to various crops. 

□ Are there some plants that show no . 
insect darhage? Why might that be? Have 
the youngsters check leaf surfaces (tough, 
hairy) and the odors of such plants. 

□ Do animals attack parts of plants 
other than leaves? Suggest that the kids 
check fruits, limbs, bark, flowers/ buds, 
and roots. ' . , 

□ What animals come out to eat plants . 
at night? Bring 'the group back with 
flashlights and do the activity at night. 

□ Have the kids make sun prints (Habitat 
Sun Prints. Set /) of damaged leaves. The 
youngsters can use these for a record or . • " 
'to create a work of. art. ^ • . 




WHAT TO DO NEXT 



Shake It! Set III 

Swell Homes Set III 

Web It . Set III 

Animals in a Grassland. Set I 

Inuent^a Plant . Set I 

Food Chain Game Set II 



Many animals are more acziive durin^^^^^^ 
night than they are during the 
animals are described as noctiimidi:"^^^^^ 
Animals that are mainly active during th^. 
^day are diurnaL Skunks, many moffis, / 
;^.raccppn5, and bats are nocturnal animals, 
"Hunnians, r^^ butterflies, and bees 

are farniliar diurnal animals. 

■ Nearly (Bveryb^ IqioWs that certain 
; are 

* r attracieid to also niany 

■ nodurrial dqudUc animals that are , 
attracted to bright lights! Fishermen have 
long used poweifiLd lanterns^ 
squid ahd^hiim 
For cenhiri^s^c^ 

feher^n have^us^ ^ ^ 

fish vArithin the diving range of their 
birds. Many btfier night fishe take 
: advantage of the idravWng; ppwer of a 
bright light -when they fish for b 
' V. eatfishvPr l»nfish. over 
the water may eyeri liire large fish by first 
attracting the small organisms uport which 
the large lish prey. V 

' ; Inuthis activai^ -the youngsters for 
iijuatic animals; that are active at night 
and then use waterproof flashlights to , 
discover whiqh ones seemi to be attracted 
to Ijght.' . 



MATERIALS 



J^r e^ch buddjrteam 

2 half-gallon milk cartons (one labeled 
V the other "light") " 

1 dip net 

1 Night-Shine Flashlight (waterproof) 
with fresh batteries 

For the group: ; 

1 lantern (white gas or 
battery powered) 
to light the central 
\ discussion area. ^ 



extr&:flashlight:tatteriesi?|i|||j3 
"Aquatic Observation Ajd^i^J 
Equipment Card -'.'tilM^B, 




^Night-Shine:Flashlighf||^ 



Equipment Card 



Optional: ' • ■ 

1 regular flashlight for each te^ 
• bug boxes* or hand lensesK^ * ) 




• Porid Giifdes* 
^(for freshwater sites) 



, * AvailaKe from the Lawrence .HaU;6f 
Science. See the "Equipment Order : . 
Fomi'Mn the OB/S Too/box folio. : v 



' Site. Choosv? a freshwater or saltwater 
^^site that offers easy wa^r access and 
a fairly' level *fehop8, dock, or other surface 
from which to work. Because the group 
vyill be working at night and moving by 
flashlight, footing should be secure. Work- 
in well protected arjaas such as Goves,^ ^ 
harborsf and bays.if you plan to work 
around,salt water. Low docks, piers, 'antJ 
. quiet ticiepool's ijisually make exciting 
Night Shine sites. Calrn^ clear water 
vwll allow the kids to observe critters 
swimming through the flashlight beams. 

Visiting potervtial sites and trying put the 
Night Shine techniques and equipment 
will help you chppse a site that offers 
plenty of Night Shine action. 
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iJ^Sale^- Because your group will be 
IJiiA^rking around water at night, basic 

water safety becomes even more 
.;;irnportant. Clearly define the boundaries . 
;Vof the activity site/Explain and use the 
: buddy system. (See the SAFETY section 
: in the Leaders Survival Kit folio.) Life 
■•preservers are always recommended but 
: especially when working from low piers 
•or docks that stand over deep water • 
(waist-high and up). Caution everyone 
to use care when moving about the site 
to avoid slipping, falling, or accidentally 
pushing someone into the water. We 
suggest a maximum group size of eight 
• to ten kids per adult. . 

Equipment 

1. For instructions on making 
observation containers out of half-gallon 
milk cartons, see the ''Aquatic 
Observation Aids" Equipment Card ' 
in the OBIS Toolbox folio. 

2. See the "Night-Shine Flashlight" 
Equipment Card for the waterproof 
flashlight setjup. Rig one waterproof 
flashlight for each team before starting 
the activity. 

3. Optional; In addition to the water- 
proof flashliglit, a regular flashlight for 
each team makes moving around easier. • 




ACTION 



1. Set up the lantern in a spot that will 
serve as the. central meeting area during 
the activity. 

2. Explain the buddy systefn and assign 
partners. Caution the kids about the 
hazards of moving around at night 
(falling, slipping, tripping). Ask everyone 
to move slowly and carefully. 



3. Point out the boundaries of the 
activity site and emphasize that everyone 
should remain inside the boundaries 
during the activity., 

Searching for Nocturnal , 
Aquatic Animals 

1. Tell the youngsters they are going to 
search for aquatic animals that are active 
at night. Introduce the terms nocturnal 
and diurnsd and ask for examples of 
both kinds of animals. 

2. Show the youngsters how to use a 
dip net and transfer its contents into an 
observation chamber partially filled with 
water. (Refer to the ''Aquatic Observation 
Aids" Equipment Card.) . 





3. Hand a dip net and an observation 
chamber labeled ''dark'' to each team. 
Challenge the teams to catch aquatic 
animals in the dark and place them in the 
"dark'' observation chambers. If the 
teams have flashlights, tell them that the 
actual, dip-net sampling should be done 
O/ith the flashlights off. Let the teams 
search for critters in the dark for ten to 
fifteen minutes. (See the NIGHT-SHINE 
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TECHNIQUE section of the equipment 
card for the dip-net sampling procedure.) 
4. Gather hear the lantern and give the 
teanns a few nninutes to share their 
findings. Bug boxes or hand lenses are 
useful for close-up viewing. Hovv many 
different kinds of animals were captured? 
Save the "dark" containers and their 
animals for later review. ; - 

Searching for Ught-SeeLing /Vnimals 

1. Mention that some fishermen fish at 
night using bright lights to increase their 
catch: Tell the kids that they are going to 
see how the^ nocturnal animals living in 
this site respond to bright light. 
' 2. Show the kids how fe><.place a 
waterproof flashlight in the watir so .that 
the illuminated water in front of the 
flashlight can be sampled easily with, a 
dip net. (See the ''Night-Shine Hashligltit^' 
Equipment Card.) 

3. Challenge the teams to citch any - 
animaJ5 that' swim into view. Distribute -a 
container; labeled "light," a waterproof 
flashlight, ;and a dip net to each team. . . 

4. Let the Wms flashlight^^ish and 
place captured anirnals in their '-light" 
containers until about ten minutes remain " 
in the period. \Then ask the teams to \r 
return to the l^i[item with their^ 'light" 
critters a^d equfpment. 



I 




LIGHT CON VERS ATIOil 



^ 1. Ask the teams to take a look at 
'light" critters and compare them wifc^^> 
the "dark" critters. Were different anin^l 
caught in light than in darkness?: : >^S-: 
2. How did the .**dark' V animals behave 
(react) when exposed to light? How:;: 
about the "light" animals? 

3; Do you think the flashlights attracted 
/' the animals or did they just illuminate 
animals that happened to be swimming 
by? Ask the teams for evidence to 
support their viev»7s, ' 

4/ What advantages might a nocturnal - 
animal have over a diurnal animal? 



FOLLOW THROUGH I 

' f ■ ■ ■ i 

•* . • ^- 1 

1. To determine if the animals your 
group captured are really nocturnal* 
return to the same site, during the day j 
and'use dip nets and containers to see f 
if the sarfte animals are active. ^ 

2. Do Shine on a clear night with ja 
full moon and oh a cloudy fovercalt 
night. Cornpare your results. | 



WHAT TO DO NEXT 



Can Fishing 

Web It ' . 

Who Goes There? 

The O/d miite Sheet Trick 

Water Breathers 



Set HI 
Set ni 
Set i 
Set II 
Set II 
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■■■/[':>]' .'ibouf-cls in the natural 
^'!:vn-.jnn]r..'r)t tlrnjuohout rhe yoar. bur 
.juru'-nn i-. r:)i^rhaf)s rhti most colrjrful time. 
( u'k'c:\ lv'..;ves (A elhis. birches. and 
• K'[)!ti:b heoin to turn yellow, and leaves 
wi ocsts, int:ij.:)ie.'^. and sumacs srail turning 
•;r;!!;<.jn: sfiades of red. Some fruits in the 
prMCv's-- rir^eniny. sucli as tomatoes. 
•.)UMipkin-,. and berries, are changing 
•';i'.;r^ U)ij. Acidiny to tiiis array are the 
...•hi:?ui manuoid arid dandelion petals. 
A'iici; -.of)i^ t'.5(.Ji' vviiii tiie t^nset of 



• • 'T /. :^e^'*in rru.; f)icuu> is diU:- to 
pigments: • <)|wrv;(! eomi)ounds iii the 
pi 1'^' Cji-'iMi uMves actually contain 

:iw.^ piom-ni^ ihrouuhout the year, but 
bi; \\u: uri-en pigments. 
;:; ' ;L-.- .:n:^'i:nl or ^^reen pitjment 

- •• ; -i: id . iiH' M.m: oi i;e!ioi^; - 
:■: ■ ' -.h.^.if^s o: led. 

; : ^'-!.!!t :r=jn'i j'i!(jnu.'ius 

■'. d> :<d\ iii.' [( > fh^.^nical 



^np.iit^ [")l.int pitjnienis 



S'c:in;uii^/ (■.)\U'(} 
.qdir/- ^shich • 



imply HK'ans 
n ilii^ activity, vour 
■ "vi 'die v.irieU; plant colors 
'5::d :;-.t'^ n(C-:i!a] pijjiiient nu/Ales. 

THE TIME AND PLACE 

;;M;i-^-,>n ^;rjridu(:t this activity 

• m-; iirn-' ;iie:.' -ifi' b/ino [d^iUs with 
it''5^''"s, [^ii:;-, ' )r »u.ers avculdbl*' in the 
^\'^ fj** •>!.'rf If) obtnin permissioji tc; 

• ^.'iie t i)l'nt ^arnpie^. i Tr\,' to avc;id aroris 
v/nh [)f.;:M..n (;-k. p(^iS':)n ivv. or poisoii 
^un^^u" A \:c\rd or even ri v\'(jetable 
unrdi:'n :1! '.vrjrk fine An f )Utdoor area 
Siieiteied Imm tfie vvir^d is best for 
makmq p>it]inent pnnth 



MATERIALS 



For each team of two: 

2 half-gallon milk cartons (for milk-carton 

containers) 
2 coins (nickels, quarters, or pennies) 
2 pencils or sticks 

" . " ^ 7" 'ZZD 

1 roll of transparent rape 
1 thin piece of cardboard (old manila 
folder) to use as a rubbing surface 



For the group: 

1 "Milk-Carton Container'" liquipment 
Card 

1 "Hov; lo Make a Pigment FVint" 

\ echinique Card 
1 package of cij^e-tvpe i"'>.)ffee filters" 

(iT^ust be fine graineiJ sued) as Rr)ckline 

or Tricolaior brands) 
1 roll of ck.-'ar plasric wrap 
1 roll of masKiiig tape 
1 quart of acetone ' ' 

(See SAFETY sectiond 
1 C|uart of s'iiite vinegc^r 

1 pair of sciss( >rs 

2 datci boards 

2 mcirking pens '(.iils/renr c-i.)lors) 
1 cm ruler 
I pencil 

Avaiirible at grocery and cnfte^. ^i<;re>.. 
" ''A^'aiitible ut hcirduvrre. paint, anci s(;nie 
druq stores. 



PREPARATION 



1. Prepare tvvo miik carton containers i< w 
each teanr (m have a few interested 
youryjsters prepare them before day 
of the activity. (See the "Milk Carton 
Container'' Fiquii.)ment Card m tlie OB/S 
Tooihox tolio.) 
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Icontalfiers and coUefct ifWbrie-labeledUi 



> "v ; V*-^? f^^ Both 

reused if 



:2. Make the pigment puzzles and the 
/pigme^ (See the Making 

Figment Puzzles section of the "How 
^ tok Make a Pigment JE*rinf' Techniq^^ie ^ 

Card in the OBiS 7bo/ik^ \ 




SAFETY 



A word of caution is necessary^ regarding 
^the use of acetone. Acetone fijiries^ ; :^ ^ 

should not be inhaled; work outddqtB! H y 
J;Acetone is also flammable. Read ffi<£olat^^^ 
land wam^the youngsters. The leader : \ 
{shoukl pour the acetone into the;: ^ilV^ ; 




^:?^iDia^i^^ 

?:3ple^ 
'''''pstl^v^ 
egii^^ slraspnxan^ 
range^c aiM^ ypU;t^^ 
pigiin^^ imighi:; be in a leaf i and 

the green 

^ fpigp^^ 

; y le?if?:M?h^ - ; 

y cari se 

1^ byiUsi^ 
yGautiq^ ' 
y acetohei^fo entire 
techr^ 

/ only a^ ne^iessary jflake 

; a print^^ an 
yicienitifi^ 
thefo^ 

Sprint and sa^ 
^3: 'ChaDe 

j/piju^ the 
^^^^lab^^d ~ 
w^re^ fruits, and/or 

plantf^ 

; boards: ;^ to find 

? ;-put AA/hich 
V^piint by^ 

; the group into teanris of two. 



I *• vinegar^v 2^ 
: Cpins^ filter*paper strips, a 
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cardboard sheet (to use as a rubbing 
surface), and a roll of tape.; 

5. Help the teams get started.. While they 
collect plant samples, pour the liquids 
into the cartons. ' 

6. Encourage the youngsters to compare 
each finished print with the pigment 
puzzles to find a match; For a= match, ^ " 
tape the print and sample next to the 
appropriate puzzle, print." If a sample does 
not match the puzzle prints, tape the 
prints and samples to the '*no match"' 
section of each board. 



COLORFUL 
CONVERSATION 

Ten minutes before the end of the activity 
period, discuss the results. 

1-: Do all colors separate into more thaa-.. 
one pigment? What hidden pigments did 
you find? Do you suppose these hidden 
pigments are in the plant all year round? 
2. Which pigments moved up. on the 




paper? How does the type.,of liquid affect 
the movement of the pigments in the 
■ same plant part? 

3. Did you observe some pigments 
associated with certain parts of a plant? 

: Which pigments were found more often 
in flower petals than in leaves or fruits? 
Why might this .be? 

4. Tear Open a leaf that contained two or 
three pigments. Can you actually see the" 
p gments? 

.5. Can you predict which hidden 
pig. ents will be in an untested plant? On 
what evidence do you base this 
prediction?' - . 



FOLLOW THROUGH 



1. Try the same activity at a different 
time of the year. ' , 

'2. Divide the group into two teams and 
have each team prepare pigment puzzles 
for the other team to solve. 

3. On a day hike, ha^ve the kids collect a 
few interesting plant samples and 
investigate their pigments.. 

4. Bring in some other fruits, vegetables, 
or leaves from the store or a garden for 
the kids to test 

5. Ask the youngsters to use several 
different plant samples to make one print 
and see if they can separate all the 
pigments. 



WHAT TO DO NEXT 



Envirolopes Set III 

Attention! • Set 1 

Moisture Makers Set I 

Plant Patterns Set II 

Roots and Shoots Set II 



In this activity, the focus is on the animals 
'in a comir.unity. The youngsters investi- 
gate some relatively simple communities 
by shaking the foliage of trees and shrubs 
to find the animals that make their homes 
on the leaves and branches. The kids 
compare- these animals to the animals of . 
i\ ^ mystery community V gathered by you 
before the activity. From the results of 
their own shake downc the youngsters 
determine which kind of plant yielded the 
mystery- community. Following the shake 
down, the youngsters observe community 
interactions using a homemade View 
Chamber. 



with low foliage that youngsters can easily 
reach and shake. Hardwood forests, 
stream and pond- edges, and brushy 
areas are all excellent sites. Also, keep in 
mind that a stiff breeze can make this 
activity very difficult. 

Make up enough Shake-It Cbntainers 
for every participant to have one. If you 
plan to use the activity format; make 
one or two View Chambers. (See the 
"Shake-It Container'' Equipment Card in 
the OBIS Toolbox folio for information 
.on construction and use of both pieces 
of equipment.) 



MATERIALS 



For each student: 

1 3 " K 5 " card 

1 "^hake-It Container 

1 hand lens' or bug box''' 



Foi the group: 

1 "Shake-ltf Container' 



Equipment Card 



Additional materials for 
activity format: 

I roll of masking tape 

• a f(_^w extra plastic bags 

1 la rye View Chamber 

1 delta hoard and marking pen (optional) 

''Available from the L^iwrence Hall of 
Science. See the "'Equipment Order 
[•<)rm" in the OBIS Toolbox folio. 



PREPARATION 



Site and timing. Shake It! is an activity 
for a waim spring' or summer day. Select 
a site witli a vanetv of trees and shrubs 



CHALLENGE: FIND A COMMUNITY 
THAT MATCHES THE MYSTERY 
COMMUNITY BY SHAKING DOWN 
TREES AND SHRUBS. 



PREPARATION 

Shortly before meeting with your group, 
go to the activity site and shake a few 
plants to familiarize yourself with the 
animals living on each kind of plant. 
Select a plant with a nice variety of 
critters and shake them into a plastic 
bag. This sample will be the "mystery 
community. Keep leaves out of this bag 
as they will spoil the mystery for the kids. 
In a separate bag, place a leaf sample 
of the mystery-community plant as well 
as leaf samples from enough other plants 
for each team to have a different leaf 
sample 

ACTION 

. 1. Show the group the bag containing 
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the animals from the mystery community 
''and tell them that these animals make 
. their home in one of the trees or bushes 
. in the area. 

2. Define community as a group of 

, plants and animals living and interacting 
in an area. Write the definition on your 
data board. Tell the group that for'.the 
purpose of this, activity the animals living 
and interacting on one plant make up a 

.community. 

3. Have the group inspect the animals 
from the mystery community. Let the 
youngsters use their magnifiers to get a 

. close look at the animals. Tell them that 
the critters all came from one plant. You 
may wish to let the kids make up names 
for the aninals and write them on the 
data board under the definition of 
community. 

4. Introduce the Shake-It Container as a 
tool for sampling communities of small 
animals in plant foliage. Demonstrate its 
use and distribute one to each youngster. 
Give, each youngster a 3" x 5" card and 
clemcMistrate how to use it to scrape 
clinging critters into the Shake-It bag. 

5' Show the group the leaf samples and 
explain that the mystery animals came 
from a pl^nt represented by one of the 
leaves. Let the kids buddy up with a 
friend and select one of the leaf samples. ^ 
Citallenge them to use their leaf as a clue 
to help tlvem find their plant. Each team 
may [lave to shake several of its kind of 
■plarn u^^jather a good sample f animals. 

6. When the teams have shaken down 
their plants, call them' back. Who shook 
the plaiit that liarbored the mystery- 
commuriity animals":^ Compare the kids' 
anirtials with the mystery-community 
animals. Does one sample match the 
mystery community exactly? Close? Are 
several other samples similar? 

7. Use your View Chamber to further 
investigate community dynamics. Have 
each team go back to its plant and collect 
one branch sample 10 to 15 cm long. 




Place these in the chamber, spaced equal 
distances apart. Have the teams dump 
their animals into the chamber by 
removing their bags from their Shake-It 
Containers and shaking the contents into 
the view chamber. (See illustration. 




8. ^ Chamber interactions to look for: 

a. Do animals retum to the kind of plant 
out of which they were shaken? 

b. Do some animals seek protected 
places? Are they camouflaged? 

c. Do the spiders spin webs? Do any 
animals capture other animals and eat 
them? 

d. Do any of the animals eat any of the 
plant samples? 

COMMUNITY ACTION QUESTIONS 

□ Which plant seemed to host the 
.richest, most diverse community? How 
many different kinds of animals were 
found in that community? 

□ Describe some of the interactions you 
observed in your community. How do 
you think these interactions help to keep 
the community going? 

□ Which community had the most 
animals? The biggest animal? Smallest? 
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Brightest colored? Best camouflaged? 
Fewest? 

□ Did your Shake-It Container do a 
good job of sampling of the critters 
on the bushes you investigated? What 
critters were not sampled? (Animals that, 
clung tightly, animals that flew away.) 



CHALLENGE: DISCOVER WHAT 
KINDS OF ANIMALS LIVE ON 
PLANTS ALONG THE SIDES OF 
A TRAIL. 



ACTION 

1. During a pause at trailside, introduce 
your youngsters to the Shake-It g'ame. 
Tell them that lots of animals are within 
arm's reach on either side of the trail. 
Challenge them to find some of these 
animals^along the traiK Demonstrate^the 
use of the Shake-It Container and. offer it 
as a tool to help them get a closer look. 
Distribute 3" x 5' ' cards (for tapping or 

. nudging clinging .critters off plants) and 
hand lenseS. 

2. VVhen everyone has p?acticed the 
technique, challenge the youngsters with 
some of the following: 

a. Pick one kind of plant to shake at. 
different places along the trail. ^Which 
animals appear time and again on that 
kind of plant? 

b. Have each youngster secretly shake 
down a good sample of critters from 
a plant. Let each youngster then 
challenge a friend to discover what 
kind of plant was shaken to produce 
these animals. 

c. Show an ahimal to the group. 

, Challenge the group to find as many 




different kinds of plants as possifiTe 
that harbor that animal. When th^e kids- 
finrf'fhat animal on a plant, have therh 
take a leaf^sample. then have the : 
group determine if the animal is ffqund. 
on only one kind of plant or-Corgrtiori. i. 
to many kinds of plants. Try another " 
animal. 

TRAIL.END QUESTIONS ' 

□ What kinds of animals were rnosk- 
common on the bushes and trees you 
shook? 

□ Were mariy of the. animals ^ 
camouflaged? ~ -^^ : 

□ Were there any animals that wete- 
found on only one kind of plant? Why do 
you suppose one animal might liM^..Q.n,,._.. 
one plant to the exclusion of all others? 



FOLLOW UP 

1. Shake some plants at night: Are the 
nighttime communities the same as the ^ 
daytime communities? 

2. Shake some seaweed or freshwater 
plants washed up on a beach. Put the 
animals in some water and observe these 
aquatic communities. 

3. Shake some plants in a vegetable 
or flovyer garden (carefully) to discover 
what animals might be responsible for ~ - 
plant damage. ^ 



WHAT TO DO NEXT 



Mysteri/ Marauders 
Web If 

. Adaptatior}—Predator-Prei! 
Animal Diversify 
Litter Critters 



SeHII 
Set III 
Set I 
sSet II. 
Set II 
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A niMiuirdin lUjw slowly and c]uietly 
rjpprodches ci dec^r until it is uithin 
tx iunrino dUicuK-t.' A wading bird, such as 
ail <'(j:i.'t or <\ heron. stc^akFiily pursues 
fr(Mjs ciiid fish u/itil a sudden thrust of tlie 



hird". sli 



(Hf) bill can reach the prey. Mdny 
predators must sialk their prey to yet close 
en' >uuh to strike without warning. The 
sliglitest noise or a sudden movement 
migtit alarm the prey cuid give it an 
Mpporruniry to escape. The prey must 
remain cciustantiy on the alert for possible 
'.ifingers A ochkI sense of hearing and the 
.jhility U) ynupinni the direction from w'hicli 
^ound conies are important survival 
adriptf ji()iH for niany prey. 

In" this <H'tiv]tv the participants take the 
\.h\vt>y i)\ preciators and prey. "'Predat(us" 
musr ie^rn to move .silently tc; "catcli" tHe 
d'h»j !)rt'y must rely totally on their 
^(.'n>e of liecinjig tof detect and stop the 
'i[.)pr= )<.)c.hiiig [^r^.^cLit*' >rs. . 

Sitctn Stci!kit]ij ^e(;rks best witli four to 
*'k;!i1 [)l<rv;ers \\ ywu have mrire than ten" 
p«irricip<jns. divide *f-em into smaller 
•jifnip- M »; ]]'■ > k ss til, in four j^lavers). The 
j.i.Mh' m^v f'^' pLiyed during tlie dav c'^r 
n;;jn[ waines rU'e more i^xcil^inu. 



MATERIALS 



For day use: 

1 blindfold or OBIS mask for each group 

1 '^OBIS Mask'" Equipment Card 

• cotton or ear plugs 

1 roll of masking tap*? 

o several marking pens 

o sponges 

0 string 

For night use, add: 

1 flashlight with fresh batteries for each 




PREPARATION 

Site. Choose a fairly open, level site 
(such as a lawn, forest clearing, field, or 
vacant lot) with a. noisy walking surface. 
Dry leaves and other plant litter make the 
best stalking surfaces, but you can also 
use gravel, pebble beaches, and crunchy 
snow. Mark off a stalking circle at least ten 
metei's in diameter for eacfi group. The 
edge of each circle should be at least 40 
meters aa-av from anv other circle. 



Masks. OBIS has developed a simple but. 
effective^mask for this activity. (The 
comrpon blindfold often invites peeking.) 
^ See the VOBIS Mr^sk" Equipment Card in 
the OBIS Toolbox folio. 

Flashlights and Paper Cones. 

Although some flashlights have a narrow 
beam, most flashlights must be modified 
■ fpr use in the nighttime version of this 
activity. A' narrow light beajn is necessary 
in order for pinpointing guesses to be 
,dearly identified as hits or misses. You can 
use an OBIS equipment card or any other 
stiff opaque paper to make a paper cone 
for narrowing the light beam. Take a piece 
of paper about the size of an OBIS 
equipment card and roll it into a cone 
from 15- to 30-cm long. The larger 
opening should fit tightly over the head of 
the flashlight. Tape t|ie cone to hold it 
together. Tape the cone on' the flashlight 
in, such a way that you obtain the 
, narrowest spotting^beam. .Carrying an 
extra set of batteries is advisable. 




ACTION 



Introduce Silent Stalking as a predator/ 
prey game. Define '^predator' ' and ''prey'' 



if these terms are new to the grotp. A 
predator is;an animal that catches and 
eats other animals. A prey is an animal 
that is captured and eaten by another 
animal. Ask the group for examples of 
predators that stalk their prey, such as 
cats,, foxes, and oWls. 

The Silent Stalking Game 

Outline the game rules to the participants. 

1. One member of the grpup is the prey; 
the other members are predators. 

2. The prey stands in th(> center of the 
noisy walking site and puts on the mask. 
(Ears should remain uncovered.) At night, 
the prey also has a flashlight. 

3. The predators assemble in a circle 
about five to eight meters from the prey. 

4. When everyone is ready, the masked, 
prey starts spinning around while the 
predators w^ilk on the perimeter of the 
circle around the spinning prey.- After 
spinning about four times, the prey 
yells, **STOP!" Everyone, including the 
prey, stops. 

5. Now the predators silently stalk the 
prey. The prey protects himself by 
listening for the sounds of approaching 
predators and pinpointing them (pointing 
at them with either the flashlight beam 
or a finger) before they can get close 
enought to tag him. The predators must 
pause between each step to see if the prey 
has pinpointed them. This prevents a 
predator from running up and tagging 
the prey after the predator has been 
pinpointed. (Since in this game the prey 
cannot run away, the pause takes the 
place of an escape response on the part 
of the prey.) 

6. A referee (yourself or a youngster) . ' 
judges the prey's pointing guesses. 
When the prey points, the referee yells 
"Freeze!" and everyone stops. The 
referee moves behind the prey, sights 
along the prey's pointing arm. and 
announces *'hit'* or "miss." A "hit'* 
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occurs when the prey's flashlight beam 
or finger points directly at" or above an 
approaching predator. (Direction is 
important here, not height of guess.) 
''Hit" predators leave the game by 
moving to a designated area outside, of 
the stalking circle. When a predator tags 
the prey, the referee also yells "Freeze!" 
and everyone stops while the successful 
predator moves outside of the circle. The 
stalking resumes when the referee yells 
"Stalk!" Ask the predators outside of 
the circle to watch the rest of the game 
qu/et/y so. the prey can concentrate on 
pinpointing the remaining predators. 

7."^ The game ends when all the predators 
have tagged the prey, all the predators 
have been eliminated, or when the prey 
has used up all available detection 
attempts. (Each prey is given twice; as 
many attempts as there are predators.) 

Playing the Ga^ne 

•When everyone understands the game, 
point out the stalking circle(s), select the 
prey, and l^'t the stalking begin. You may 
want to run through a practice round; 
Suggest to the players that at the end of 
each round the predators who have 
been detected try to figure out what gave 
them away.. 



GAME VARIATIONS 

Before playing any variation of the game, 
ask. your group to predict the outcome. 

1. Simulate a hearing loss due to injury or 
age by placing ear plugs or cotton in one 
or both of the prey's ears. 

2. Play the game on sev(^ral different 
walking surfaces: a quiet one, a noisy one, 
a downhill slope, or an uphill slope. 

3. Have the predators and prey get down 
on their hands and feet to simulate 
four-legged animals. 



4. Play the game on a windy (noisy) night 



STALKING TALK 

1. Ask the participants how they^ould 
change their bodies in order to be more 
effective as predators or as prey. 

2. Ask the mpst successful stalkers to 
demonstrate their silent-staJking skills to 
"the rest of the group. ^ 



FOLLOW THROUGH 

1. Challenge Ihf. participants to see how 
close they can get to a bird, -cat, fish, 
butterfly^ squirrel, or lizard. At night 
they could stalk night crawlers (worms), 
chickens, pwls, frogs, or raccoons. 

2. Encourage the kids to watch animals 
stalking their prey - a cat, bird (stalking 
insects or worms), or ^ friend trying to 
catch fish. 

3. In a camp, you might ask campers with 
cameras to see who can get the closest 
picture of a given animal. (No telephoto 
lenses, please') 



WHAT TO DO NEXT 



Follow the Scerit Set IIL 

Leapin' Lizards - Set III" 

Web It Set4II 

Adaptation - Predator-Prey Set I 

Attention! , Set I 

Food Chain Game Set II 

Sound Off! Set II 



Swell Homes works best from late spring 
to early fall with a group of eight or fewer 
youngsters. ^ . " 

.A close look at the stertis, twigs, and 
leaves of plants often reveals u'nexpect?d 
swellings, blisters, and bumps. Many of 
these structures are galls. Galls harbor 
the growing larvae of many different 
kinds, of parasitic insects. A parasite is 
an organism that lives in or on another 
organism (the host), and draws 
nourishment from the host. 

Strange as it may seem,. galls are not 
built by the insects themselves. Galls are 
produced by the -host' plant's reaction tp 
the parasitic insect. After a female insect 
plates one or more eggs into the living 
tissue of a branch or leaf, the plant reacts 
by pr-oducing the additional tissue that 
forms a gall. Each type of insect must 
place its. eggs into a §pedfic kind of host 
plant for the eggs to develop. Scientists 
who study galls can identify the presence 
of a specific insect from the type of plant 
and the size and shape of the gall. 

In this activity, youngsters search the 
foliage of designated plants for swellings 
and bumps'. These swellings are flagged 
with strips of bright cloth. Samples of the" 
various "swell homes" are then collected 
and explored to see if anyone is at home. 
The activity concludes with a search of 
the" area iFor additional plants with galls. , 



CHALLENGE: LOCATE SWELL 
HOMES ON PLANTS IN YOUR 
SITE. FIND OUT WHO LIVES IN 
THESE HOMES. 



MATERIALS 

For each kid: 

5 strips (3cm x 25Gm)" of bright cloth 




1 bug box* or hand lens* 




For the group: 

1 or 2 sharp knives, 
1 pair of tweezers 




1 data board 



1 felt pen 

* Available from the Lawrence Hall of 
Science. See the ''Equipment Order 
Form" in the OBIS Toolbox ' folio. 



PREPARATION 



Locate an area with galls before you 
conduct the. activity. Some plants to 
check include oaka, elms, 'coyote brush, 
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willows, poplar?, golden rod, alhd milk 
weed. Open a few galls to check for 
inhabitants. Select one or two different 
kinds of gall-infested plants for the first 
part of the activity. 



ACTION 



1, Introduce the activity with a brief 
natural history of galls. Tell the 
youngsters that some insects grow up 
in homes that are swellings on plants. 
Parasitic insects place eggs into a leaf or 
stem of a plant, and the plant forms a 
structure (the gall) around the developing 
larvae. The gall provides food and 
protection for the larvae. 




2. Point out the one or two kinds of 
plants that you want the youngsters to 
investigate first. Define the limits of the 
activity area. Challenge the youngsters to 
locate galls on the designated plants in 
the area. Hand out five strips of cloth to 
each kid. Instruct the kids to tie the 




colored flags to the plants near swellings 
or growths that might be homes for small 
insects. Let the youngsters wCrk in teams 
of two' if they wish. 

3. Call the youngsters back after they 
have searched the area. As a group, go 
from flag to flag, observing the various 
homes and sharing discoveries. Collect 
the flags as you go. Have each kid collect 
one or two samples of swell hotnes for 
deeper probing. (Encourage them to 
remove as little of the plant as possible.) 

4. Sit around the data board — it makes 
a nice work area. Spread out the galls 
you collected. Ask: *'Do you think there 
could be an animal living in any of these 
swell homes?'' Suggest finding out by 
cutting some open. Use the knife to cut 
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into the galls. You will have to decide 
whether to let your kids use knives. The 
activity will be most successful if the kids 
get to open eind probe the galls. Use • 
tweezers to lift out gall occupants for 
close observation. Bug boxes are 
excellent for looking at gall dwellers. 
5. Move enough galls aside to write the 
word ''galls'' on the data board, and ' 
have the kids describe the different kinds 
found. Make up descriptive names, e.g. 
blimps, blisters, balls, hatis, teepees, and 
cups. How many different kinds did you 
find on your designated plant{s)? 
' 6. Finally, return to the site to look for 
galls on plants other than those already 
designated for exploration. How many 
additional plants have galls? 



GALL "BLABBER" 




FOLLOW THROUGH 



L Were the homes occupied? Were the 
occupants in the various galls the same or 
similar? 





2. Do all plants have galls? If not, 
consider the reasons why some are not 
hosts. (Aromatic saps, thorns, thick bark.) 

3. How do the galls differ from each 
other? Size? Shape? Solid versus hollow? 

4. How many insects live in each 
different kind of gall? Does this number 
vary? 

5/ What benefits do you think gall 
occupants receive from living in their 
specialized homes? Food? Water? 
Protection? Protection from vjbat? Do 
you think they live there forever? How 
do you think they get out? 

6. Do galls seem to injure or damage the 
host plant in any way? 



1.. Take some of the swell homes that you 
suspect are occupied and put them in a 
plastic bag. Put in a tiny, moist sponge or bit 
of wet paper towel or cotton. Seal the bag 
with a rubber band. Observe the galls for 
some days or weeks until something 
emerges. 

2. Return to your site. Look for plant ab- 
normalities oiher than swell homes. 
Perhaps you will find webs, fungi, ants, ter- 
mites, aphids, curled leaves, dripping sap, 
lichens, nests'; or dead branches. Try to dis- 
cover causes and effects associated with , 
each observation. -= - . 



WHAT TO DO NEXT 



My5^e^y Marauders 
Irwent an Animal 
Lichen Looking 
Litter Critters 



Set III 
Set I 
Set II 
Set II 



Variation Game introduces kids to the 
concept of varicition between individuals 
of the same kind: The leader reads three 
stories that introduce make-believe worlds 
inhabited by monkeys (youngsters) 
ivlio must .successfully meet various 
' environmental challenges (play simple , 
games) in order to get rhe resources 
(represented by toothpicks) necessary to 
sunyival. The kids soon observe the 
ridtural differences (variation) in their 
.sbility to play the different games. At the 
erid of tfuj ticrivity, the leader introduces 
the (:< jni:f/[M of variation. 



( IfAMJ N(.[:: Mf irr 

f .\VIH().\Mf;NTAL CMALLhNGhS 
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MATERIALS 



I nifUt.^riMis -nstt'd tor ^ qroup (,)f ten 
For all the games: 

1 box or (lat tonflipicks or popsicle sticks 

1 'Stfiries" Car(j " 

1 ■ C'kuru,' F^ules" C(Ud 

7 :>" X S" cards <;rotiu.'r pieces nl 

cirf.ihf vucl 
1 vvcitcli ( )r kitclien tinh.T 
1 ddta board 
1 MUj/"kin(j pen 



L 



For "Pulling Roots" game: 

two-meter lengtlis C)f heavy rope 
knotted at each end 



For ''Building a Shelter" game: 

6 bolts, at least 5-cm long 
18 nuts that fit the bolts 



For ''Catching Termites' 

4 3" X 5" cards 
4 sewing needles 
1 spool of thread 



qame: 



PREPARATION 

Site. A lawn or field large enough to 
handle a group of jumping, screaming 
youngsters is perfect. 




Termite nests (for ''Catching 
Termites"). Fold the four 3" x 5" cards 
in half. Cut and drape 20 centimeters of 
thread over one side of each card. (One 
end of the thread should rest in the fold, 
and the other end should draf^e over the 
edge and hang outside the card.) Poke a 
needle through both halves o{ each card, 
riien pivot the needle so that you can 
poke it back, making a new hole., through 
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of the cieu'd/ Ieaving /the p^^^ 
the twJo folded sides. 




Resources. Write' "RESOURCES" in 
large letters on the seven 5" x 8" cards. 
Just prior to starting the activity, scatter 
half as many cards as you have kids 
; around the lavAm. Keep the cards 
about two meters apart. Place about • 
15 toothpicks or popsicle sticks on 
each card. 



ACTION 



1. Have the kids sit around you. Tell , 
them that for this activity they are going 
tp pretend to be animals. Each of the 
kids will be a monkey (or animal of your 
choice) trying to get enough resources to 
live. Explain that resoujfces include . food, 
water, space, and shelter. Point out the 
:.jDesource cards and sticks (representing 
resources) you have scattered around 
the lawn. - 

2. Explain the basic acti^nty rules: 

a. The acti\4ty has three rounds* EacK 
; round will l?p Introduced by a different 

story describing a: irnake-beU^ world 
; the monkeys live in. The monkeys 

ViiiD feuce three specific challenges in 



each round 

b. Each challenge is a sim^e game 
played by'two.monkeys^ The winner 
pf .the garhe gets one toothpick and 
control of the resourc\:i card. The loser 
must challenge ahotiher monkey in ^ _ 
control of a resource card. 

c. Only a monkey in control of a 
resource card can be challenged. 
When challenged, the monkey with 
the' card gets to choose which of the 
three games he or she wants to play. ■ 

d. The monkeys should play as many 
games as they can in the^allotted time. 
They should play all three of the 
games at least once. 

3. Read Round Oiic of 

; card to the kids: Expbin th^ rules of tHe 
three games described in the stor^/. ,{See 
the ''Game Rules" c^ : P ■ 

4. To start the activity; and for each 
succeeding round, have the kids count , " 
off: "One, twoVone, tvvo," etc. Then 
decide whether the ones or the iioos start 
off in control of the reisource cards. Set 

the timer for isix minutes .and let the ^ 
challenges begin. / v * 

5. When the six pfiinutes are up, record on 
the data board each child's name and 

the number of toothpicks he won. Then 
have the kids return the toothpicks to the 
cards for Round Two. 

6. Repeat steps 3 through 5 to play the 
games in Round Two and Round 
Three. y 

7. After-ail three rounds are completed, 
have everyone sit around y6u again. 
Discuss vyith the group the special abilities 
that U;ere Required for successfully playing 
^the games in each of the three rounds. 
List these abilities on the data board. 
Suggestions usually include: - 



Round One: 
Round Two: ' 

Round Three: 



size and strength: ' 
hand coordination 
and quickness, 
good eyes, ability to 
make good guesses, 
and skill. 
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8. Ask the group why different kids were 
more successful at certain challenges. 
Responses usually include: the challenges 
were different, some. kids are good at 
some challenges and not good at others, 
or kids are different. Emphasize the 
natural differences, both physical and 
behavioral, that exist within any group of 
organisms of one kind, Introduce and 
define the concept of variation. (See 
the introduction.) 



WHAT DO YOU THINK? 

□ Pick one familiar animal (blue jay, ' 
skunk, or lion): Ask the -kids what ' 
variations might exist in a group of 
animals of this kind. 



FOLLOW UP 

> ■ - • . 

1. -Have your kids make the following 
investigations pf variation between ' • 
individuals of the same kind. • 

a. Count the number of petals on several 
flowers of the same kind. 

b. Measure the length "of several leaves 
from different trees or shrubs, but of. : 
the same kind. Use the millimeter 
scale on a. small ruler. . • . 

2. Form teams of two and play the 
games as "societies" instead of as 
individuals. Adapt each challenge so that 
it is for two instead of one. In '^Jumping 
to Escape" total each society's score (the> 
total of the scores from each of the two 
membeis of the society), to find a winner 
The society can choose which member 
will do "Wrestling " In "Building a 
Shelter," one member holds the bolt 
while her partner thieads on the nuts. Let. 
the kids adapt^.the rules to the society 
conrept. After the game, discuss the 
results with the youngsters. 
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□ Ifthere is a shortage of drinking 
' Water next year, what kinds of variations 

could benefit an individual plant or 
animal?. What type of variation could hurt 
an individual? 

□ If all individuals in a group were the 
sanie (no variations), what would happeiV 
if the environment they lived in changed? 

□ In/ the last part of the activityva 
housing subdivision eliminated some of 
the resources the monkeys needed. Ask 
the k'ds if they know of..nearby areas 
whefe animal homes, food, or other 
resources were lost due to road con- 
structipn or housing developments. 



WHAT TO DO NEXT 



Jay P/ay 

Inuent an Animal 
Food Chain Game 



Set m 
Set I 
Set II 
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OVERVIEW 



In this activity youngsters try to discover 
the preferred habitat of aquatic snails. At 
a pond, stream, or lake, teams search. for 
and collect snails. Each team-then marks 
the snails and releases them in a new 
habitat. The next day the teams return to 
the site to discover if any of their snails 
remained in their new habitats. 



MATERIALS 



For each team of two to three: 

1 observation chamber (See the 
"Aquatic Observation Aids" 
Equipment Card.) 

2 dip nets 




1 bottle of brightly colored fingernail 
polish (different color for each team) 

1 marking pen or crayon (same color as 
polish) 

1 clear plastic cup or vial for observation 
1 small wooden stake to mark re- 
lease spots ' 
1 hand lens* or bug box* (optional) 
1 set of Action Cards 



For the group: 

1 '^Aquatic Observation Aids'' 

Equipment Card 
1 master for Action Cards 
1 data board 
1 hammer 




2) 



1 roll of absorbent paper towels for 
drying snail shells 

*Available from the Lawrence Hall of 
Science. See the ''Equipment Order 
Form" in the OBIS Toolbox folio. 



PREPARATION 



You may want to give your group an 
introduction to the site before conducting 
Water Snails, What Lives Here?_ (Set I) 
provides, such an introduction. 

Site selection. Choose an aquatic site 
with lots of snails. Aquatic snails are 
abundant in the shallow water of ponds, 
streams, and lakes. Each team will be 
collecting at least 35 snails. Don't be 
alarmed at the number; small ponds or 
streams usually contain thousands of 
snails. 




WATER SNAILS 
Action Card 

Can a snail walk... 
' ' ' \im apisdn 

a. in water? ■ 

b. out of water' 

c. on your thumb? ■ 
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WATER SNAILS 
Action Card 



With only one foot, how does a snail wall^? 





HINT: Use a vial or cup you can see through, 



WATER SNAILS 
Action Card 

Can a snail walk . . , 
• ■ ■ UMOp apisdn 

a. in water''' 

b. out of water' 

c. on your thumb? 



J HINT: Try it. 
ERIC 14, 





WATER SNAILS 
Action Card 



only one foot, how does a snail walk? 





HINT: Use a vial or cup you can see througli, 
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Collecting snails. The youngsters can 
pick up the snails by hand or with simple 
dip nets. Snails are not free swimmers; 
they are usually found feeding on the 
algae that grow on underwater surfaces. 
Some kinds of snails can be found 
feeding on dead plant and animal 
mate-rial in the water. 



Materials 

1 Ouplicaie <:\ settof Action Cards for 
eacfi ream. 

2. Make a map on yr)Lir data board of 



the srte y(:)U selectee 





3. Right before the activity begins, 
collect a few snails to use in introducing 
the activity. 



ACTION 

Collecting Snails 

I. Show the group the water snails you 



collected. Point out the lirriits of the 
activity site, and ask the kijds where in the 
study site they think the snails live. 
Encourage differences of opinion. 

2. Introduce and define habitat. Read 
the challenge to the kids and outline the 
activity. (See the OVERVIEW section.) 

3. Form teams of two or three and 
distribute nets and an observation 
chamber (milk carton) to each team. 
Encourage each of the teams to collect at 
least 35 snails, making mental notes on 
the kinds of places where they find snails. 
This information will be useful when the 
teams choose release spots for their 
marked snails. 

Marking Snails 

When the youngsters have finished 
collecting, gather the teams around and 
show them how. to mark snails. 

Snail-marksng technique. Scatter the 
snails on a paper towel and allow theii 
shells to dry. You can also use paper 
to veling as a blotter to speed the drying 
of shells. Start marking as soon as the 
shells are dry. Leave the snails lying op 
the paper towels, and carefully place a 
small dot of polish on the di'y shell with 
the nail-polish applicator. Be careful not 
to get polish near the opening of the 
snail's shell. Let the polish dry for five to 
ten minutes. 

Explain that snails can safely remain out 
of water while marking and drying take 
place (approximately fifteen minutes). 

1. Give each team a different color of 
fingernail polish, and let the teams start 
drying and marking the shells. The hard 
shell of the snail and its ability to survive 
short periods of time out of the water 
make the snail ideal for marking. 
Emphasize, .however, that snails should 
still be handled as gently as possible. 

2. Move from team to team, checking 
that shells are dry before the youngsters 
apply the polish. Each team should mark 



' 30 snails for release. The remaining snails 
will be uieci with the Action Cards. ' 

3. . D'^:>courage handling of the snails for 
th<;r five to ten minutes the polish needs 
to dry. While the teams are waiting, 
distribute the Action^ Caras. Challenge the 
t«?dms to spend a few minutes trying to 
solve'the two challenges with their 
unmarked snails. 

4. Have each of the teams share their 
observations and solutions to the Action 
Cardsr 

Releasing Snails 

1. After the discussion, have each team 
select a release site for its snails, i.e. a 
habitat that most-of the snails will stay 
around. Encourage discussion within the 
teams on what makes one site a better . 
habitat than another. Considerations 
might include potential food, shelter, 
plants, depth, current, and water 
temperature. Have the teams record (with 
marking pens the same color as the 
fingernail polish) their snail-release spots 
on the data-board map. 

2. Have each team release 30 snails at 
its chosen site and mark that spot by 
sticking a small wooden stake into the 
ground close to the release spot. (Each 
team should also mark its stake with a 
dab of color to make it easier to locate 
the n^xt day.) Spend a few minutes 
watching what the snails do. 

One day later ... 

1. At the site, review^what the kids did 
the previous day. Distribute nets and 
observation chambers, and challenge the 
teams to recapture their own snails. They 
should concentrate their searching near 
the marked release sites. Only marked 
snails should be collected. Allow plenty of 
lime for the teams to search. 

2. Have each team count the number of 
marked snails recaptured and record that 
number on the data board. 



3. Before returning all snails to the^?Ite, 
have the teams each report the number 
of snails they recaptured, how far they 
had to go to find their snails, and their 
reasons for selecting a particular-release^ 
spot. _ 



WHAT DO YOU THINK? 

L Which team recaptured the greatest 
number of its own marked snails? What 
kind of job do you think this team did in' 
selecting a new habitat? 

2: Did any team find snails in its are.a 
that were marked by other teams? If so, 
how would you compare the release 
points of the teams involved? 

3. What do you think happened to 
m^arked snails that were notrecaptured? 

4. What do you think happens to snails 
that cannot find a suitable habitat? 

5. What are suitable habitats for people? 
• What are unsuitable-habitats? What do 

people do when their habitats become 
unsuitable? 



FOLLOW UP 



Use the mark-and-recapture technique on 
.garden snails. 



WHAT TO DO NEXT 



Can Fishing 
Hold It 

Habitat Sun Prints 
Habitats of the Pond 
Beach Zonation 
Plant Patterns 



Sam 

Set I 
Set I 
Set II 
Set II 



The darting movement of the water 
•^rrider is c] crjmmon sight at many 
•Streams, brooks, c\nd ponds. Striders 
niove dtcross water by using their middle 
ieus like oars and by steering with their 
rear leys. A strider can walk on water 
because it has k)ng legs covered with 
fiLindreds oi riny hairs that distribute its 
M.eiuht (.^Vv-r a large area of water. The 
■^uriace tension of water supports striders 
iu^t l!. on: Support a carefully placed 

VV<.:rer striders are voracious feeders. 
';'<5tiru; insects (dead rn- alive) and otfier 
!irr; .;;Mima!.s that land on the water's 
-!i:f.i:-e I lkv' all members of the water- 
iiiiwi i.iriiily, striders fiave long, thin beaks 
I'''. r:i'>u:hs. Tiie beak is used like a stra^.^ 
i'.> k b<)(K' juices from prey. Striders 
;Mf ,5:,' tji^'ir fr.od bc^tfi by sight and by 
ifi.'ii <;bi!av u> der^.'ct'the vibrations tiny 
')f:ir!Mis (TLMte by .struggling tr; escape 
ii'iui !he vAaier. Stnders may wait for 

f-- » dnfr by t^r may actively "skate*" 
*i':rM--^ '.i.vuer searching for food. 



lV-!i(*v -nid-Ms bre*^^.'d during the spring 
•in:! -Mily summer. During these seasons 
WtUer stridor-, are often obseived pursuing 
otht/r stridrr^ and mating. Mating striders 
!w.;>k like iIh.'V are riding "piggy back." 



MATERIALS 



For each buddy team: 

1 sweepnet 

1 observation chamber (See the 

"Aquatic Observation Aids" 

tiquipment Card.) 
• marking materials (pipe cleaner, bright 

ac!"ylic or thick tempera 

paints) 




1 bug box'-' or magnifier"^' 

1 clear plastic cup 

2 half-meter-iong sticks or flags 

For the group: 



"Sweepnet" Equipment Card 

"Aquatic Observation Aids'* 

Equipment Card 

several meter tapes or sticks 

four- to five-gallon bucket (or large 

dishpan) per 4 to 6 kids 




Available from the Lawrence Hall of 
Science. See .the "Equipment Order 
Form" in the OBIS Tooibox folio. 



PREPARATION 



Site. Locate an easily accessible stream 
or pond with a large pc:>pulation of water 
striders. if necessary, obtain permission to 
use the site. 

Sweepnetting insects. See the 

"Sweepnet" Equipment Card in the 
OBIS Toolbox folio. Practice catching 
and' netting ^insects so that you can 
demonstrate the techniques to your 
group. 

Techniques: Catching, Marking, 
and Observing Striders 

Catching striders. You must use a 
quiet, slow approach to get within netting 
range of the wary striders. Use a quick 
underhand scoop of the sweepnet. See 
the "Aquatic Observation Aids" Equip- 
. ment Card in the OBIS Toolbox folio for 



instructions on (1) making a hinged-top 
observation chamber, and (2) farisferring 
netted striders to the chambers. 

Marking and releasing striders. Herd 
a strider into a p! otic cup. Dip one end 
of a pipe cleaner into some acrylic or 
thick tempera paint, carefully dab a small 
dot of paint on top of the strider's rear 
end (abdomen), and let the paint dry. To 
release the strider, tip the plastic cup into 
the water so the cup slowly fills. Then tip 
up the bottom of the cup so the marked 
strider flows oiit with the water. 



Observing striders. Placing striders in a 
small, clear plastic cup will permit your 
group to view striders from the side. 



ACTION 



Catching and Observing Striders 

1. Divide the group into buddy teams 
and point out the limits of the activity 
site. 

2. Announce to the kids that they will be 
exploring the movement and feeding 
behavior of water striders. ' 

3. While emphasizing the need for gentle 
handling, pick up a sweepnet and dem- 
onstrate the underhand-scoop method of. 
catching striders. Place a strider in a 
plastic cup one-quarter full of water, and 
let "everyone see it. 




4. After showing the gfoup how to trans- 
fer a netted strider into an observation 
chamber, challenge the teams to catch 
two striders each. Mention that the buddy 
without the net can help. by herding 
striders toward the net. Eajch team will 
need a sweepnet, an observation 
chamber, a plastic cup, and a bug box. 
Show the teams how to use a magnifier • 
or bug box lid. 

5. Encourage the kids to observe closely 
their captured striders by asking questions 
such as: "How many legs do the striders 
have? What parts of their legs do striders 
place in the water for support? Which 
legs do the striders move with? Are 
striders wet or dry? 

Strider Movement 

1. Ask the teams if they think striders 
tend to stay in one place or travel long 
distances. Encourage the kids to suggest 

■. ways to find oiit. 

2. Explain that a strider's movement is 
easier to follow if the strider has been 
marked. Carefully demonstrate the 
strider-marking technique and have each 
team mark their two striders. Emphasize 
that only a small dot of paint is needed 
— no ''slopping" the striders with paint! 




3. Demonstrate the. method for releasing 
striders with an empty cup. Hand out * 
two marker sticks to each team. Ask the 
teams to select a spot in the. stream or 
pond from which to release a marked 
strider, and place a stick at that point. 
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^ 4. Explain that when you yell, ''Let 'em 
go!** each team .will release one marked 
.strider and try to keep track; of its move- 
ments. Caution the teams aboutinter-, 
fering with their striders after releasing 
them. After 4ive minutes, signal each 
team Jo place the second stick at the . 
point where the strider moved farthest 
from its release point. 

5. Hand out the meter tapes or sticks 
and have the teams measure the distance 

, between the sticks. Call the teams 
together and compare the traveling 
distances of the marked striders. 

6. ' Suggest releasing the second marked 
striders in different spots, e.g. in strong 
currents, sun, shade, the .middle versus 
the edge of the water. Ask the teams to 
follovVJheir striders to discover where 
striders spend most of their time. Have 

• the teams share their findings. 
\ ■ 

Strider Feeding Behavior 

, 1. Tell the youngsters ther are going to 
bait striders with sivul! insects in order to 
observe sirider feeding behavior. 

2. Fill the buckets or dishpans three- 
quarters full of wdfpr. Place dbour six 
striders in ^ach bucK.et. 

3. Take the ^roup to a grassy or bushy 
area and demonstrate the sweeipnetting 
technique. (Shake the net vigorously to 
remove excess water remaining from 
netting striders.) Let the teams net some 
insects and then return (keeping the 
insects in the nets) to the strider ^ite. 

4. Ask the teams to first dunk the' netted : 
. insects in^some water to slow them down. 

Then have the teams release the insects 
•into the buckets by turning the. nets inside 
out. Insects can also be released directly 
into the pond or stream near a bunch 
of striders. 

5. Challenge the teams to discover how 
the striders catch and eat their, food. 
Caution the youngsters to remain sti\I ~ 
while observing the striders. After the kids 



have observed the- striders grabbing 
insects, suggest that each tec^m take a 
closer look at feeding behavibr by using a 
plastic cup to gently scoop u^ a strider 
that has caught an insect. ; 

6. After ten to fifteen minutes call the 
teams together to share their discoveries. 



STRIDING AHEAD 

Ask the youngsters how they think 
striders eat. Because this process is 
difficult to figure out, kids usually come . 
up with some wild answers. In this case, 
ask the kids how they would eat if their 
mouths were like straws. Then call 
attention to the strider's beak. Explain 
that striders jab their beaks into prey and 
suck out body juices. Ask the kids to look 
for a strider's beak^sticking into an insect. 

Release the striders at the end of the 
activity. ^ ^ ^ 



STRIDERS REVISITED 

Return within a few weeks to locate 
marked striders. How far have the 
marked striders moved from the area 
where they were released? 



WHAT TO DO NEXT 



teapin' Lizards 
Water Sr^ails 
Web It 

Great Streamboat Race 

Attract a Fish 

Too Many Mosquitoes 



Set III 
Set III 
Set III 
Set I 
Set II . 
Set II 





. ;:m h:.\cb different kind of spider prepares a 

' ' '111^': ■■ ' >i distinctive uvh trap. There are irregular 

1^'*< in .cnlnvei).^' (house spiders), funnel webs 

. !y^''*ss ^p;(!ers), sheet webs, trianyle webs. 

'n;; M.'nf .lixN; .md orh uvbs. When an insect lands in a 

w^'!)s U'el). the spider feels the vibrations on its 

■<i!. '':^<hi leo.f^rd . K'(js f\ac:h kind of spider has- its own 

:li*'ir M'.^.ri iiumIukJ of ensuriutj that Lh(-^ insect 

> ^> '.al( h remains entnnyled. An orb v eaver, for 

iii-ii-- 'od example, nv)\.'es to, the inseci and drav^'S 

-'om fw oMi int>re silk frofii its body to bind its 

m: in^.' spiders pree When a spider l)ites its prey, it 

Ifi''^ -|)oiid inieets poison vvhich paralv/es or kills the 

■i*jh: Dt\u" thr iiHi.'<~i -lui'/t.'s from digestive ylands 

dn/d This is .1 iniocted int^ j the prey then licjuify the 

')( tivife a( insert's bode and tlie spider sucks rh(.' 
iii|uid irU' ) its mouttc 



VV»j d'j riwr know ior certdin wliat keeps 
^1 spicier rrorn stitjkiny to its ( avu web. 
We (.[() kri^ Av that web buiidiny spiders 
.p."xJij.:.t' sticky e.ixi noii-sticke silk. One 
explch-ifj.tiijn i-. tluit the spider walks 
nrir!_uirile on rliv.^ rl( )!^sticky tlireads of 
;be - v^.'h S|>.>cj,dijed clai^.'s enable web 
-j):d..'r^ i or^^p and crawl on tlie web 
ibre.id- l:i\r\\ kind (jf -.[^ider has clcues 
'Je.ir^'d V, mu. n iv[)c of wx'b ('.)ne kind 
' ^[)Ki.,:j •>.•!!! ^Fiek ro [he i'.el.^ oi a 
di-N/r.':;' k;i:.i.i oi ■^[:)uJt'i 

/\lri:wi/:;; ,-\[\ spiders ai'*:' cnprit^le of 
p!0'*l!.i>.::! -iii-:. no[ ;tll ^[;:cier^ ^'inld webs, 
"^offi.' (jnietle ^ralk an.i ttien 

.i''-i' K ineir' pr.'v;. ^^itile < ;fher^ rrjrnouflciye 
ih--:i:;-,»'k\'S a :l'^'.vt'r ^nd lor rin 




MATERIALS 



For each team of two: 

• several pieces of flayying (colored 
ribbon, strips of material, or plastic 
flagging) to tie ori a bush or rape to a 
rock or building 

® piece of inasking tape (to ta])e tlie 
flagging to a rock or building) 

1 sweep n^M 

I plastic bag 

1 pair (A rwee.i:ers 

2 b!(;oni straws (or other long, tliin 
sticks) 

1 magnifying ler^s' (optioiV)l) 

1^ plastic sprayer ("plant mister" available 
at hardware or grocery store) with 
water adjusted to fine-mist spray " ., 
(lor daytime activity), OR ^ 

1 ficisbliglit (f'.^r nighttime activity) 



SAFETY 



! ■-'[ 



' \( /uMi^itirs against 
: i \ IS I M le 
'di.-r k.-- >i:;igstL'rs 
:i::o .id tiie black 
i\<i- »i riiUiKleii. -c-lo^sv 
M hoiirgh^^s- ^!'h)pt.'Ll red 
; :\\y' nndt/r^u.u.' < jf it.s 

ii ■ ni(M"k ^w'firii.-s in )in 
1' : -r.rnr -^plder^ iim'.,' 




For the group: 

1 "\Sweej'"ie!'" :xjuipmen{ Card 

Available fnjm tlie I,.awTt.ir'<A' Mall of 
Science. See the "F^quipmerit Order 
f-orrii" in the QBIS Toolbox folio. 




THE TIME AND PLACE 



Web It' is e<n e\';ellent nighttime activiu;. 
U'se fla.-tihgliLS instead (-fahe spraver \i> 
kuvrite ari'! ingldiglit webs 

Manv S[:>iders are d'Trnaint during tlie 
winter, so yiju will have l^ettoi ^uck witli 
tliis activity at otiier times (.d rhe vear, 
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ACTION 



.3' . ' . 



/y rain destroys webs, so wait several 
after a rain before attempting IVeb 
itdoors. You can use this activity on 
\ind of day. if you have access to an 
hed, garage, or other shelter that has 



^rs and webs are everywhere: on 
ings, in pipes, on fences, hedges, 
:3S\ and trees, cind under outdoor 
fixtures. An area that has a variety of 
itial web sites is .best. Survey the 
before choosing a location. Practice 
ghtihg and baiting some webs. You 
highlight" a web by spraying i.t with 
(daytime), or shining a flashlight on 
jhttime). 




1. Take your group tp a spot where you 
have located some webs. Demonstrate 
how to locate and highlight 
almost invisible 
webs by using the . 
sprayer to gently spray the 
spot with water, (Morning 
dew provides the 
same effect). Don't destroy 

• the web with the spray. 
Ask the group what might have 
constructed the webs and what 
the webs might be used for. 

2. Explain that the majority of 
spiders are harmless, preferring 
running to biting. However, 
caution the youngsters against 
handling any spider, and describe 
the black widow. Show them the 
illustration in this folio. 

3. Limit the activity area and divide the 
groups into teams of two. Challenge the 
group to find as many different kinds of 
spider webs as they can in the area. If 
they find a web with -a spider. on it, have 
them mark the location of the web with 
a flag without disturbing the spiders. 
Distribute one sprayer and several pieces 
of flagging to each team and start the • 
web hunt. 

4. Circulate among the teams, helping 
them to locate webs and spiders. Make 
sure the youngsters don't overspray the 
webs. 

5. After ten: minutes (or after a. number 
of spiders and webs have been located), 
call the teams back and collect the 
sprayers. Ask the teams to describe or 
point out to the group the different kinds 
of webs they found. What shape are 
they? Where are they located? How big 
are they? 

6. Challenge the teams to find out viohat 
happens when an insect or other tinij 
animal Jails into the web. Demonstrate 



how to qatch small insects in grassy, 
weedy areas by using. a sweepnet and 
how to transfer the catch into a plastic 
bag. (See the ''Sweepnet" Equipment 
Card.) Also demonistrate how to remove 
larvae and flying insects from shrubs and 
trees by placing a plastic bag over a small 
branch and Shaking the branch. Once 
you have some animals, show the group 
how to remove an insect from the bag 
(either using tweezers or fingers) and 
drop the live insect into the web. The 
youngsters may have to practice this 
procedure to be able to successfully 
transfer the insects. 



How does the ^^pider approach the 
insect? What does the spidor do when it 
reaches the bait? 

7. Circulate among the teams and help 
them bait webs. ■ 

8. Offer a second challenge to individual 
teams or the whole group, Find out whi; 
spiders don't stick to their own webs. Tell 
the youngsters they can use a 
broomstraw or other thin stick to gently 
touch s;i:veral different web threads. Ask 
them to determine which threads are 
sticky and which are not. Tell them to 



watch a spider rnbve on a web^and see 
which threads the spider walks on. 
Suggest-that by gentfy touching these 
threads they can see if these threads are 
sticky. 




WHAT DO YOU THINK? 

1. What were some of the different 
shapes of^ web traps you observed? 
Where 'did you find them? 

2. I vovy did the spiders react whjen you 
baited ih;?ir w^^^bs? Did all spiders wrap 
their prey? W^^re there some insects that 
did riot stick in webs? . 

3. How do you think spiaers avoid 
sticking to their own webs? Might they 
stick to other webs? Do you think old, " 
unused webs lose their stickiness? 

4. What other animals can you tliink of 
that build traps to capture prey? 

5. Did you see any spiders that, had no 
webs? How do you think they catch ' 
food? ~ 



FOLLOW THEOUGH 



Have the kids locate recently constructed 
spider webs during the day. After'dark, 
they can shine their flashlights through 
the webs to attract riir^ht-flying insects into^ 
the webs. Encouragv^ the kids to watch 
and see what happr/ns. 



WHAT TO DO NEXT 



Web Weavers 

Shake h! 

Water Striders 

Adaptation - Predator-Prey 

The Old White Sheet Trick 



Set III 
Set III 
Set III 
Set I 
Set II 



hc\c\\ type of spicier weaves a Llifferent 
kinc! c»f web than even,' other type of 
spicier T\v<.j indiviclLials of the same type, 
howvver. will weave virtually identical 
web^ Trie rn( ).st common web types 
• rre irregular cobwebs, funnel webs, 
sheet webs, trianyle webs, and orb (or 
c:arTw: leel) webs. / 




"^I'l' lrrs i.i^t/ -'./vera! technicjues u> weave 
•,v^'n-, IVhen bridgino rhe distaiice 
r>e"p..vei,'f: :•>.'(> objccls (sLich as rwo 
:Ka:u hvsi. c;j spider attaches a tlueaci to 
< 'ne' !>:ancri and then drops to tfie lower 
br.irich. k'iuny n tfireacl reel ou( Ixdiirid 
he! S!n' rittaches the (.^tfier end wherever 

iriiid-- Sorneiinu's a spieler spins a 
Ifrii.j (firOtid ,ind depends (:}n the wind to 
•..arr^' tfie trir-'ad until ir readies and 
ciitrich^.'^ iw ..sn Mbje-ct. Ofren tlie spider 
artririh/- <i nt.'w r[iread to an existing 
(iiiv.id ([)";nt A) S!ie reels out silk 
behiii'J ; walks ow (he existing 

rhn' '.d^ spasi point B) m reach a place 
v\here slie ran fn.^ten (^ff the other end 
•'poiiil (.'.'. Th.i.s IS how- tine threads 
.•{inp.iii'j thr ■■spoke^^ in the ulieel" of the 
orl^ wel") (.Wv' lonn^M.l Mine A C m the 




In this activity, youngsters investigate how 
spiders build their webs by duplicating a' 
web with their own tools. 



Special considerations. Many spiders 
are dormant during the winter, so this 
activity works best during other seasons. 
Also, rain destroys webs. Wait several 
days after a rain before doing Web 
Weavers outdoors, fdowever, if an old 
shed, garage, or other shelter with w^ebs 
is available, you can make Web Weavers 
a rainv-dav activity. 




MATERIALS 



For each youngster: 

1 20cm X 20cm piece of fiberboard or flat 
ceiling tile (soft enough to push a nail 
into). OR . 
1 2()cm X 20cm piece of triwall cardboard 
S meters of crochet thread (wrapped on b 
small section of cardboard) 






60 nails {'■^■\ \ 18 gauge) in container 
1 thimble or pencil (to push in nails) 
1 plastic sprayer^'' 
1 broomstraw (optional) 

For the group: 

1 "Weaving Webs" Technique Card 
?) to 4 pairs of scisscM'S 

■ Available at building supply stores or 
lumber yards. 

'Available at grocery or hardware 
stores. 



PREPARATION 



ACTION 



Site. I'iM'l (1 sire v:m\) iots ut vvcbs of 
clifh^r^'iit V.i.Mt'.is Look huildinys. fences, 
[leciije^. trees, r^tiaib^. cUid outdoor light 
fixture^ 

Safety. .Alt! i<.)ii(jrt rnost spiders are 
liarrTiK/s-,, (.ciutifin rhe yoiiiiusters agc^inst 
Ikh'idhiuj spiders. One pcjisonous spider 
tn h^nk ''lit tor :s the bkick widow, which 
has ,1 rnundi.'d. ylossy black body with an 
he)i;.!(;|.-!s.-> -.haped red or orariye rriark on 
tliv' anderside. The shcipe (A this niark 
var.U's rtoiii spi'Jer to spidei and some 
sjv.fiv'r^ \\]f\\: iMv^'. more riuin one mark. 




Prepare Materials 

1. i fib'Thwrifd nr rardbf ,,;u\,j into 
:^()' m X }ne<-e^ 

2 IVr.ip ,M] -'i.jtu meter lenoth of thread 
rjr'.'Nnii <i i')!ee^' '.)f oardl^oard for each 
v;t mno-Je!' 

.'1 Pai-k<\o.»' nrjjU ;f)()') m itainers 
( » 'uee!; ^.nv.iwi'.ii i">ai;(^ies. or 
arii;ffii! k; {\<[)\:y: ae(^ilal)le). 

•I. [ :1! s[>Mver.s with '.vaier, (Prepc^re for 
•A.-ar./r :v;hs'! 



1. Introduce the activity by telling the 
youngsters they will be looking closely at 
an animaFs handiwork. 

2, At the web site use the sprayer to 
gently mist the area, demonstrating how 
to locate anci highlight almost invisible 
webs. Spray above the web so the mist 
falls down on the web. Be careful not trj 
destroy the web with the spray. Ask the 
group what might have constructed the 
web and what it might be used for. 




3. Tell the youngsters that they will use 
this technique to find as many different 
kinds of spider webs as they can in the 
area. Warn them not to destroy the w^ebs. 
Ask them to choose a favorite web for 
the second part of the activity. Distribute 
the sprayers and send the youngsters off 
to locate w'ebs. 

4. Allow about ten minutes for the 
search. Then call the youngsters back to 
share their discf:)veries. How many 
different kinds of webs did they find? 
Where were they located and wliat did 
they look like':^ 

5. Introduce the secfond part of the 
activity by askitig a few questions: ""How 
do you thiok a spider builds her web? 
Does she start in the center and move 
out or does she begin with the outside 
frame':^ Ho^.e does she get from one 
corner to another? To what dc>es she 
attach her silk'r^ (A stem'.-^ A leaf? A 
drainpipe?) Where does she place the 



most threads? Is this where animals are 
.trapped?' Explain that thes^ are 
questions they Will explore as they 
reproduce thein favorite webs. 

6. Introduce the string-art npaterials and 
technique- (See the '^Weaving Webs'' 
Technique Card in the OBIS Toolbox 
folio.) Most youngsters will need help 
with this, so demonstrate the technique 
step by step. Show the group the simple 
web illustration on the Technique Card. 
Ask the youngsters the kev; questions 
about the simple web. Use their 
responses to position the nails in the 
fiberboard. You will end up with a naif 
. ' placed at each point where the web is 
attached -to the branches and at each, 
point where two or more threads 
intersect. These key questions will give ^ 
the youngsters guidelines to use when 
reproducing more complex webs. 
Key Questions: 

a. Where is the web attached to the 
branches? 

b. Wh^t is the general shape of the web? 
Where are the points that outline this 
shape? 

c. How are the threads arranged? Are 
they all going in the same direction? 

d. Where do two threads come together 
(intersect)? Three? Four? 

7. When you-have your nails positioned, 
weave the web with the thread. When 
the youngsters have the idea, challenge 
them to relocate their favorite web and 
discover, how it was built by 'Wb 
weaving^^ it themselves. (Tell them they 
will have twenty to thirty minutes 
for this.) . 

.8. Let the youngsters spread out and. 
work at their own pace. (Some will finish 
before others!) Check on their progress 
from time to time and help anyone who 
may be having difficulty weaving a web. 
9. > Challenge those who finish early to o 
search for spiders on or near webs. Can 
they find out where the spiders stay 
during the day? . 



TYING UP LOOSE 
ENDS 

When everyone has finished weaving, 
have the youngsters share their 
discoveries. . . 

1. What different kinds of webs are 
represented? ^ 

2. .How do you think the spider 
constructed the web you reproduced? 

3. What kinds of animals or parts of = 
animals did you find on or near webs? 
Any spiders? How do you think they 
got there? 



MORE THREADS 

1: Give 'each youngster a broomstraw. 
Challenge the kids to find out which web 
threads are sticky and which are not. 
(A simple -touch test With the broomstraw 
will telL) . ' ^ 

2. Have the kids return, to the same site 
.after dark. Bring' aloi^g flashlights. Have 
them look at some of the webs. Can they 
find spiders weaving or eating? How do 
the spiders react to. the light? 



WHAT TO DO NEXT 



Mystery Maraucjiets Set III 

Weh lt , : SetlH 

Adaptation— Predator-Prey Set I 

Animal Diversity Set II 



OBIS ABSTRACT 



What IS OBIS? 

Start with a group of young people in the out-of-doors and a bio- 
logical concept or process as the basic Ingredients. Add a large nneasure 
of fun; stir in the discovery approach; and season with a simulation, a 
game, a craft, or an interesting Investigation. Mix thoroughly and you 
have one of the TOO activities that have been developed by the Outdoor 
Biology Instructional Strategies (OBIS) Project. 

OBIS provides convnun I ty-sponsored youth organizations and schools 
with learning activities for use at common outdoor sites such as lawns, 
local parks, city lots, neighborhood streams and ponds, and the seashore. 
Although the activities are intended primarily for ten- to fifteen-year- 
old youngsters, both younger and older'people (including family groups) 
have enjoyed OBIS activltes. Their easy-to-follow format, simple prep- 
aration and equipment, and short duration (usually one hour) make OBIS 
activities suitable for both the experienced outdoor-education leader 
and the first timer with no previous experience In biology. The activities 
may be used independently or sequenced to create a program to suit your 
needs. Scouts, Park and Recreation districts, religious groups, service 
groups, nature centers, summer camps, and schools are a few of the groups 
that have used 031S activltes in their outdoor-education programs. OBIS 
activities help youngsters and adults to better understand and appreciate 
the ecological relationships in their local environment. 

How Were OBIS Activities Developed and TrTal Tested? 

The OBIS materials were developed at the Lawrence Hall of Science, 
University of California, Berkeley, and supported by a grant from the 
National Science Foundation. The materials were developed over a six- 
year period ending in 1973. Unlike many development projects, OBIS 
considered the testing of activities with youngsters to be an integral 
part of the development process. The. OBIS activity development procedure 
is one of devising a strategy, trying it out numerous tim<i'S with youngsters, 
making modifications and then retrying the revised activity. This testing. 
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revision, and retesting process was repeated on a' local level and, In 
many cases, on a national level for each OBIS activity. To help gather 
national feedback on the trial edition activities, OBIS established a 
network of OBIS Resource Centers across the country. Over the past five 
years, OBIS has received thousands of feedback comrnents from OBIS users 
throughout the United States. This feedback is being used to revise the 
existing OBIS trial editions. 

The OBIS Trial Editions are available through the Lawrence Hall of 
Science, University of California, Berkeley, California 9^720. 



